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/^S  the  sole  source  of  power  for  a  locomotive  or 
^  trammer,  the  battery  largely  determines  haulage 
speed  and  cost.  The  Exide-Ironclad,  with  high 
power  ability  for  loads  and  grades,  sustained  volt¬ 
age  for  good  speeds,  and  ruggedness  for  long  life, 
delivers  years  of  fast  dependable  haulage  service. 
Write  for  booklet,  "The  Storage  Battery  Locomo¬ 
tive  for  Underground  Haulage." 
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One  motor  and  one  belt,  drives  these  two 
Hydroseal  Tailings  Pumps,  which  are  installed  in 
series  so  that  one  pump  discharges  into  the  suc¬ 
tion  of  the  other  pump.  Every  24  hours  these 
pumps  convey  600  tons  of  thickened  lead 
tailings  from  the  Hydroseal  Pump  House,  up  the 
hill  to  the  tank  (see  photo  lower  left)  which 
returns  them  to  the  plant  for  zinc  flotation.  The 
pulp  is  40%  solids,  all  minus  48  mesh  with  a 
specific  gravity  of  1.3  to  1.4  ..  .  The  money 
saved  by  these  Hydroseal  Tailings  Pumps  in 
power  and  repair  parts  equoiled^the  total  instal¬ 
lation  cost  in  about  nine  months'  time.  Address 
the  nearest  office  listed  at  the  right  for  a  copy 
of  our  Catalog  No.  836,  or  other  information. 


New  Pagination.  Bogiiining 
with  this  issue  of 
we  introduce  a  change  in  the 
system  of  numbering  pages. 
Hitherto  the  text  pages  have 
been  numbered  consecutively 
from  month  to  month  througli- 
out  the  year  or  volume.  Here¬ 
after  each  issue  will  be  paged 
consecutively  from  1  to  x,  in¬ 
cluding  cover,  advertisements, 
and  text.  No  confusion  will 
result  from  this  change,  which 
has  been  made  principally  for 
internal  reasons.  The  annual 
index  for  1937  will  give  the 
customary  page  reference  to 
articles  published  in  the  first 
seven  issues  of  the  year,  but 
will  refer  hy  month  and  page 
to  matter  published  in  the  last 
five  issues.  For  example:  Sept. 
42;  Oct.  67;  etc.  Once  estab¬ 
lished,  the  new  method  of  pag¬ 
ination  and  indexing  will  be 
even  more  convenient  than  the 
old,  because  reference  to  the 
index  will  show  not  only  the 
page  but  also  the  month  of 
publication. 

T 

Stream  Pollution  legislation 
was  not  enacted  at  the  session 
of  Congress  just  closed.  Con¬ 
ferees  from  the  Senate  and 
House  have  been  unable  to 
agr^e  on  compromise  amend¬ 
ments,  so  the  matter  will  be 
dropped.  It  will,  however, 
maintain  its  present  status  and 
receive  further  consideration 
in  the  next  session  convening 
in  January  or  earlier  if  a  spe¬ 
cial  session  should  be  con¬ 
vened.  Opposition  from  min¬ 
eral  producers  brought  out  the 
serious  consequences  to  the 
mining  industry  that  would  re¬ 
sult  from  adoption  of  some  of 
the  amendments. 
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Social  Security  Tax.  Mining 
companies  are  advised  by  the 
Commissioner  of  Internal  Rev¬ 
enue  to  make  immediate  tax 
returns  on  payrolls  as  required 
under  Titles  VIII  and  IX  of 
the  Social  Security  Act  and 
thus  avoid  further  drastic  pen¬ 
alties  which  are  now  accruing. 
Full  information  can  be  ob¬ 
tained  from  the  Bureau  of  In¬ 
ternal  Revenue  at  Washington 
or  from  local  offices  of  Collec¬ 
tors  of  Internal  Revenue. 


“The  Los  Angeles  Stock  Ex¬ 
change,  an  institution  foimded 
on  integrity,  created  for  the 
economic  welfare  of  the  com¬ 
munity,  state,  and  nation  and 
dedicated  to  the  service  of  all 
who  seek  an  open  market  for 
the  interchange  of  securities 
.  .  .” — Chiseled  in  stone  on  the 
front  of  the  said  L.A.S.E,  and 
no  doubt  effective  in  keeping 
the  SEC  at  a  respectful  dis¬ 
tance  if  it  tries  to  investigate 
any  company  listed  on  the  Los 
Angeles  Board. 


A  Special  Knife  for  the  treat¬ 
ment  of  snake  bites  is  reported 
to  have  been  produced  by 
Needham,  Veall  &  Tyzack,  of 
Sheffield,  England.  It  contains 
a  small  lance  with  which  the 
puncture  of  a  snake  bite  may 
be  probed  or  cut,  and  fitted  in 
the  handle  is  an  antidote  to 
the  poison  left  by  the  fang. 
The  instrument  should  be  of 
special  interest  to  prospectors 
and  others  working  or  traveling 
in  tropical  or  other  snake- 
infested  regions. 


Twelve  Million  Persons  in 
England  and  Wales,  or  about 
30  per  cent  of  the  population, 
have  moved  into  newly  built 
homes  since  the  close  of  the 
Great  War.  Nearly  three  and  a 
half  million  dwellings  have 
been  built,  four-fifths  by  pri¬ 
vate  enterprise.  Rentals  are 
said  to  be  within  the  reach  of 
all  but  the  poorest  elements  of 
the  population.  South  Africa, 
the  Continent  of  Europe  in  gen¬ 
eral,  and  the  United  States  and 
Mexico  are  improving  housing. 
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IT  DRIKKS  RIVERS 


A  typical  example  of  Goodrich  development  in  rubber 


Through  the  openings  in  this 
huge  turbine,  set  at  the  base  of 
Wheeler  Dam,  the  Tennessee  River 
roars  and  rushes.  Around  spins  the 
turbine,  which  turns  a  shaft  three  feet 
in  diameter,  and  this  shaft  turns  an 
electrical  generator. 

With  the  shaft  bearing  surrounded 
by  water  it  would  be  awkward  and 
troublesome  to  lubricate  with  oil  or 
grease.  In  the  past,  wood  bearings 
(water  lubricated)  have  been  used,  but 
grit  in  the  river  water  cut  into  the 
wood,  scored  the  shaft,  led  to  costly 
replacement. 

Then  Goodrich  developed  a  rubber 
bearing,  made  of  a  special  Goodrich 


rubber  soft  enough  to  depress  and  roll 
away  any  dirt  or  sand,  yet  stout  enough 
to  stand  the  brutal  wear  of  the  spinning 
shaft. 

Lubricated  perfectly  by  water,  as 
rubber  can  be,  the  Goodrich  bearing, 
installed  in  this  I.  P.  Morris  turbine, 
solved  the  problem — the  turbine  shaft 
now  spins  in  rubber — and  the  Wheeler 
Dam  will  produce  without  fear  of  shut¬ 
down  for  bearing  replacement. 

In  the  32,000  rubber  items  which 
Goodrich  makes,  hundreds  of  different 
kinds  of  rubber  are  employed  and  that 
number  is  being  increased  constantly 
by  Goodrich  research  which  never  stops. 
When  a  Goodrich  representative  or  dis¬ 


tributor  talks  to  you — whether  it  is 
about  some  spectacular  problem  such 
as  a  turbine  bearing,  or  a  standard  mat¬ 
ter  such  as  how  to  make  a  belt  or  hose 
last  longer — he  has  at  his  disposal  all 
the  facilities  of  these  hundreds  of  dif¬ 
ferent  rubbers,  all  the  skill  gained  by 
years  of  research,  all  the  experience 
gained  by  developing  these  32,000  dif¬ 
ferent  items  serving  practically  every 
industry  in  the  world.  The  B.  F.  Good¬ 
rich  Company,  Mechanical  Rubber 
Goods  Division,  Akron,  Ohio. 


Ooo<lrich 

rntBBKa 


(Another  story  of  Goodrich  development  work  appears  on  page  opposite  third  cover) 
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The  Acme  of  National  Planning 

BULKY  REPORT  of  450,000  words 
on  “  Technolofjical  Trends  and  Na¬ 
tional  Policy,  Including  the  Social 
Implications  of  New  Inventions,”  has  been 
made  public  by  the  President’s  National  Re¬ 
sources  Committee.  Its  basic  theme  is  that  the 
impact  of  science,  invention,  and  technology  on 
modern  society  is  so  tremendous  that  a  formal 
effort  should  be  made  to  predict  the  influence 
of  inventions  on  the  social  structure.  According 
to  the  recommendations  of  the  Science  Com¬ 
mittee  which  drafted  the  report,  the  Federal 
Government  should  have  a  permanent  over-all 
planning  board  to  coordinate  the  work  of 
numerous  other  agencies  continuously  studying 
and  reporting  on  the  progress  and  trends  of 
science  and  invention  and  their  possible  effects 
on  public  welfare. 

This  is  a  large  order — the  acme  of  national 
planning.  Of  the  desirability  of  foresight  in 
such  matters  there  can  be  no  doubt.  Of  the 
proposed  mechanism  and  its  effectiveness  one 
may  entertain  misgivings.  With  what  hope  of 
prophecy  may  one  turn  a  technological  telescope 
on  the  future  and  foresee  the  social  results  of 
inventive  genius?  No  one  foresaw  the  tremen¬ 
dous  influence  of  the  automobile  on  urban  and 
farm  life,  on  city  planning  and  highway  devel¬ 
opment,  on  criminal  activities  or  accidental 
death.  Would  a  paternal  Government  have 
encouraged  or  discouraged  early  inventors  in 
the  automotive  field  if  all  the  consequences 
could  have  been  foreseen  by  an  omniscient  plan¬ 
ning  board?  Would  the  signal  have  been 
“Stop”  or  “Go”? 

Disregarding  future  inventions  for  the  mo¬ 
ment,  the  committee  recommends  immediate 
study  of  a  dozen  or  so  current  developments 
that  may  deeply  affect  national  planning: 
the  mechanical  cotton  picker,  air-conditioning 
equipment,  plasties,  the  photo-electric  cell,  syn¬ 
thetic  rubber,  the  automobile  trailer,  tray  agri¬ 
culture,  and  others.  Giving  free  rein  to  the 
imagination,  one  may  see  dire  consequences  in 
some  of  these  inventions;  cotton  pickers  out  of 
employment,  inadequate  water  supply  and 
sewerage  facilities  for  air  conditioning,  plastics 
replacing  metals,  photo-electric  cells  actuating 
robots,  synthetic  rubber  bringing  disaster  to 
the  natural  plantations,  the  automobile  trailer 
destroying  the  home,  and  tray  agriculture 
wrecking  truck  gardening. 

Such  things  have  come  to  pass.  Synthetic 
chemistry  doomed  the  natural  indigo  and  wood 
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alcohol  industries,  and  recovery  of  sulphur 
from  smelter  smoke  may  yet  affect  the  pro¬ 
ducers  of  natural  sulphur.  But  such  things  do 
not  usually  happen  suddenly.  Time  is  generally 
allowed  for  adjustment.  Furthermore,  many 
inventions  of  potential  iiuport  fail  to  material¬ 
ize.  The  telegraphone  and  its  function  probably 
have  been  forgotten.  The  teletypesetter  has 
thus  far  failed  to  bring  about  extensive  unem¬ 
ployment  among  printers.  Television  has  been 
“just  around  the  corner”  for  a  long  time. 
Gasoline  can  be  made  from  coal,  but  petroleum 
still  remains  the  economic  source.  So  who  shall 
pick  the  inventions  that  will  have  tremendous 
social  implications  and  thus  affect  public 
policies?  The  prospect  of  political  planning  to 
this  end  is  not  particularly  reassuring. 

Zinc  Arrives — From  Abroad 

HE  CLOSING  DAYS  of  August  wit¬ 
nessed  an  unusual  event  in  the  domestic 
zinc  industry.  Foreign  zinc  began  to 
move  into  this  country  for  domestic  consump¬ 
tion  on  a  liberal  scale,  notwithstanding  an 
import  tariff  of  1%:^  a  pound.  The  influx  of 
foreign  metal  is  expected  to  continue  for  a 
month  or  more  and  may  amount  to  between 
15,000  and  20,000  tons. 

A  series  of  unpredictable  circumstances 
brought  about  a  shortage  in  the  domestic  supply 
of  the  metal.  Production  of  zinc  in  this  country 
might  have  been  fully  60,000  tons  larger  in  the 
first  half  of  the  year  but  for  the  drought  in 
the  Northwest,  which  curtailed  power  supply 
at  the  electrolytic  plants  of  Anaconda;  labor 
difficulties  in  other  sections  of  the  country;  and 
uncertainties  surrounding  the  foreign  market. 


Plans  to  increase  production  of  the  coninion 
grades  progressed  slowly,  due,  in  some  instances, 
to  delay  in  obtaining  equipment.  This  deficiency 
in  production  plus  an  active  summer  market 
for  zinc  products  brought  the  industry  face  to 
face  with  an  acute  shortage  of  metal. 

Most  producers  fought  the  recent  advance  in 
price  to  St.  Louis,  which  opened  the 

doors  wide  for  foreign  zinc.  Rumors  that 
domestic  productive  capacity  was  insufficient 
to  meet  consumer  demand  were  denied,  but 
explanations  carried  little  weight  when  the 
statistics  of  the  American  Zinc  Institute  issued 
early  in  August  showed  only  13,561  tons  in  the 
hands  of  producers,  compared  with  88,517  tons 
on  August  1,  1936.  Consumers,  becoming  un¬ 
duly  alarmed,  insisted  on  buying  metal  in 
quantity  and  made  a  bad  situation  worse.  Busi¬ 
ness  on  the  books  of  producers  mounted  to 
more  than  106,000  tons,  with  a  substantial  ton¬ 
nage  bought  for  early  1938  delivery.  Consumers, 
in  brief,  refused  to  listen  to  reason. 

Although  the  visible  supply  of  zinc  is  dan¬ 
gerously  low,  the  domestic  shortage  should  be 
relieved  over  the  next  two  months.  Existing 
productive  capacity  is  not  being  used.  Addi¬ 
tional  capacity  is  being  installed,  chiefly  in  the 
Prime  Western  division  of  the  industry.  In 
spite  of  a  continued  deficiency  in  the  produc¬ 
tion  of  High  Grade,  it  seems  highly  improbable 
that  domestic  production  of  zinc  in  the  last 
quarter  of  1937  will  not  be  sufficient  to  meet 
requirements. 

Mining  Exhibits  at  World's  Fairs 

wo  WORLD’S  FAIRS  will  be  held  on 
opposite  shores  of  the  United  States  in 
1939 — at  New  York  and  San  Francisco. 
Probably  New  York  would  scorn  the  idea  of 
effective  competition,  but  San  Francisco,  with 
characteristic  West  Coast  pride,  energy,  and 
enthusiasm,  will  nevertheless  put  on  a  show 
worth  seeing.  Thirty-five  hundred  miles  lie 
between  the  two  cities,  giving  each  of  them  half 
the  continent  as  an  area  of  natural  attraction. 
Of  course  the  eastern  half  is  more  densely 
populated,  and  more  people  will  travel  East 
than  West.  But  what  interests  us  most  at  the 
moment  is  that  the  western  half  is  the  center 
of  the  great  non-ferrous  metal-mining  industry 
of  the  United  States — a  fact  that  San  Francisco 
has  not  overlooked  in  plans  for  1939. 

Thus  far  apathy  has  marked  the  attitude  of 
the  metal-mining  industry  toward  the  New  York 
World’s  Fair,  and  vice  verm.  But  not  so  in 
San  Francisco.  Mining  Exhibits,  Inc.,  has  been 
organized  as  a  non-profit  body  to  promote  and 
supervise  participation  of  the  mining  industry 
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in  the  Golden  Gate  International  Exposition  on 
Treasure  Island,  in  San  Francisco  Bay.  Promi¬ 
nent  on  the  advisory  council  are  Herbert 
Hoover,  W.  W.  Bradley,  Stanly  A.  Easton, 
Frank  H.  Probert,  Thomas  E.  Campbell,  John 
A.  Fulton,  John  W.  Hausserrnann,  and  other 
executives  and  educators  in  the  Western  mining 
States.  Obviously,  plans  are  still  in  the  forma¬ 
tive  stage,  but  there  is  talk  of  “constructing” 
a  mine  that  will  give  a  realistic  impression  of 
underground  operations.  Those  who  have  seen 
the  “coal  mine”  at  Chicago’s  Museum  of  Sci¬ 
ence  and  Industry  know  how  effectively  reality 
and  illusion  can  be  combined  in  such  an  exhibit. 

Why  is  it  important  that  metal  mining  should 
be  adequately  portrayed  to  the  public  at  a 
World’s  Fair? 

First,  as  a  matter  of  public  relations.  In 
these  times  every  great  industry  ought  to  have 
the  friendly  and  sympathetic  understanding  of 
the  public.  The  more  remote  the  contact,  the 
greater  the  need  for  public  comprehension  of 
the  industry’s  problems  and  policies.  Consumer 
industries  are  much  more  sensitive  to  this  fact 
than  are  capital-goods  industries,  and  they 
profit  by  it. 

Second,  to  show  the  incidence  of  metals  on 
human  life  in  this  day  and  age.  People  are 
curious  about  the  mining  industry,  partly 
because  they  know  little  about  it  and  partly 
because  tradition  has  surrounded  it  with 
glamour  and  romance.  The  average  individual 
is  familiar  with  some  of  the  common  metals,  but 
he  can’t  answer  such  questions  as:  How  is  min¬ 
ing  carried  on?  What  does  ore  in  place  look 
like?  What  has  to  be  done  to  get  metal  out  of 
it?  How  is  the  metal  fabricated  into  useful 
forms?  And,  finally,  what  part  do  metals  play 
in  the  daily  life  of  the  average  man,  and  how 
can  they  contribute  further  to  his  comfort  and 
welfare?  Fortified  with  knowledge  of  such 
matters,  the  individual  can  be  trusted  to  make 
more  intelligent  and  wider  use  of  metals  in  his 
domestic  establishment  or  manufacturing  oper¬ 
ations. 

It  would  not  be  difficult  to  dramatize  the 
essential  elements  of  mining  and  metallurgy  in 
dynamic  exhibits.  Murals,  dioramas,  and  models 
can  be  used  to  illustrate  the  processes  of  mining, 
milling,  smelting,  refining,  and  fabrication. 
Joint  effort  on  the  part  of  non-ferrous  metal 
producers  could  easily  make  such  an  exhibit 
possible.  San  Francisco  seems  to  have  taken 
the  first  essential  step  in  organizing  Mining 
Exhibits,  Inc.,  to  serve  as  a  focal  point  for  the 
consideration  of  ideas  and  execution  of  plans. 
A  similar  agency  may  have  to  be  set  up  in  the 
East  if  mining  is  to  be  adequately  represented 
at  the  New  York  World’s  Fair. 
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Iron  Mining 
In  Muscoda  No.  6 

Distinctive  practice  marks  operations  at  this  property  of  the  Tennessee 
Coal,  Iron  &  Railroad  Company  in  the  Birmingham  district  of  Alabama 


The  Tennessee  Coal,  Iron  & 
Railroad  Company  owns  and 
operates  a  group  of  eight  red 
ore  mines  along  the  crest  of 
Red  Mountain,  between  Birmingham 
and  Bessemer,  in  Alabama,  They  are 
grouped  into  three  divisions,  Ishkooda, 
Wenonah,  and  Muscoda,  each  division 
being  separated  by  properties  of  other 
ownership.  Muscoda  No.  6  mine  is  12 
miles  southwest  of  Birmingham  and 
1  mile  southeast  of  Bessemer.  It  is  one 
of  two  operating  ore  mines  of  the 
Muscoda  division,  and  its  workings 
are  connected  to  the  adjoining  No. 
4  mine.  The  first  mining  done  at  No. 
6  mine  was  the  excavation  of  the 
leached  ore  along  the  outcrop.  This  ore 
was  loaded  by  hand  and  the  outcrop 
was  mined  to  a  depth  where  the  over¬ 
burden  became  excessive.  The  sinking 
of  the  main  slope  down  the  dip  was 
begun  in  1888. 

In  the  early  days  of  mining  little 
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thought  was  given  to  prospecting  for 
determining  the  extent  of  workable 
ore.  The  general  belief  among  the 
miners  was  that  at  depths  of  approxi¬ 
mately  1,000  ft.  from  the  outcrop  the 
ore  graded  into  limestone.  The  main 
slope  was  driven  in  the  ore  seam  ahead 
of  the  working  levels,  this  affording 
the  only  assurance  that  the  ore  con¬ 
tinued  in  depth. 

In  1901,  a  program  of  systematic 
prospecting  throughout  the  ore  field 
was  started.  Two  holes  were  drilled 


from  surface  at  intervals  along  the 
projected  center  line  of  No.  6  slope. 

In  addition  to  drilling  from  surface, 
a  careful  study  was  made  of  the  differ¬ 
ent  formations  outcropping  along  the 
slope  center  line,  in  an  effort  to  deter¬ 
mine  any  faulting  or  irregularities  in 
the  foiroation  and  the  general  contour 
of  the  ore  seam.  (Fig.  1.) 

Many  faults  have  been  encountered 
as  the  mining  has  progressed,  and  it 
has  been  necessary  to  supplement  the 
original  surface  drilling  with  under¬ 
ground  diamond-drill  holes  throughout 
these  faults. 

Available  tonnage  in  ore  reserves 
was  estimated  from  the  areas  bounded 
by  the  drill  holes  and  the  thickness  of 
the  ore  seam  as  determined  from  the 
drill  cores.  Analyses  of  the  drill  .cores 
have  been  found  to  be  accurate  guides 
in  forecasting  the  analyses  of  the  ore 
as  mined.  The  ore  in  this  mine  weighs 
210  lb.  per  cubic  foot  in  place. 
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Fig.  I 


Fig.  1  .  .  .  PROFILE  OF  NO.  6  SLOPE,  Muscoda  division,  showing  the  two  diamond-drill  holes  that  were  put  down  as  part 
oi  the  program  of  systematic  prospecting  begun  in  the  district  in  1901.  The  position  of  the  Big  Seam  from  its  outcrop 
on  the  side  of  Red  Mountain  to  the  end  of  the  slope,  and  its  approximate  position  beyond  this  point,  are  also  shown 


Pillars  55.7%  Pillars^  59.7%  Pillars  63.7% 

Fig.  lA  .  .  .  TYPICAL  STOPES  for  mining  areas  on  the  Big  Seam  having  different  specified  depths  of  cover.  The  pillars 
are  to  be  extracted  on  the  retreat  after  property  limits  are  reached 


Fig.  2  .  .  .  ORE  DUMPING  ARRANGEMENT  on  No.  6  slope  at  approxi¬ 
mately  6,000  ft.  from  the  outcrop.  A  longitudinal  section.  The  pocket 
was  excavated  from  the  slope  to  the  ore  seam  above 


111  the  original  system  of  under¬ 
ground  niining  between  1888  and  1912, 
the  main  slope  w'as  driven  in  the  ore 
seam  down  the  dip  and  headings  were 
turned  on  intervals  of  60  ft.  These 
headings  were  driven  20  to  30  ft.  wide 
along  the  ore  seam  on  grades  of  ap- 
proximately  1.5  per  cent,  so  that  load¬ 
ed  cars  could  be  trammed  by  gravity 
down  to  the  main  slope.  The  heading 
tracks  were  turned  off  the  main  slope 
track  and  loaded  tram  cars  hoisted  by  a 
steam  hoist  to  the  surface  in  trips  of 
six  cars.  Upsets  were  driven  from  one 
heading  to  another  as  an  aid  to  natu¬ 
ral  ventilation.  The  headings  were 
driven  to  the  property  line  on  the 
north  side  of  the  mine  and  to  the 
boundary  line  of  the  adjacent  mine  on 
the  south,  extracting  approximately  70 
per  cent  of  the  ore  in  the  first  min¬ 
ing.  The  pillars  were  then  robbed  by 
a  retreating  step  .system  back  to  the 
manway  pillars.  The.se  robbing  opera¬ 
tions  could  be  carried  on  only  above 
tlie  outcrop  of  overlying,  water-bear¬ 
ing  strata,  and  were  discontinued  in 
1910,  when  the  pillars  in  this  area 
were  exhausted. 

The  weathered,  or  soft,  ore  con¬ 
tinued  down  the  dip  from  the  outcrop 
approximately  300  ft,  gradually 
changing  below  this  to  hard  ore.  In  the 
hard  ore  the  original  lime  content  has 
not  been  leached,  and  the  metallic  iron 
content  is,  therefore,  lower.  The  tim¬ 
bering  used  when  mining  this  soft  ore 
consisted  of  round  timbers  formed  into 
tunnel  sets  with  pole  lagging.  As  the 
mining  approached  the  liard  ore,  stull, 
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Fig.  3  .  .  .  REINFORCED 
concrete  linin?  of  the  cross- 
section  here  shown  is  used 
on  No.  6  slope  for  a  dis¬ 
tance  of  364  ft.  from  the 
portal 


steel  cars.  Mining  headings  were 
equipped  with  42-in.  gage  track,  and 
horn-type  car  dumps  were  installed  in 
the  headings  at  the  slope.  The  skip  was 
hoisted  to  the  surface  by  a  newly  in¬ 
stalled  30x60-in.  Corliss  valve  steam 
hoist.  The  tipple  on  the  surface  was 
designed  to  permit  the  skip  to  dump 
automatically^  into  the  storage  pocket 
above  the  crusher. 

In  1912,  the  interval  between  head¬ 
ings  was  increased  from  60  to  160  ft. 
and  a  new  sj’stem  of  stoping  was  in¬ 
augurated.  This  reduced  development 
costs.  Upsets  were  driven  from  the 
loAver  heading  to  the  heading  above. 
The  rib  of  the  pillar  was  then  slabbed 
retreating,  resulting  in  a  stope  120  ft. 
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Fig.  4  .  .  .  SAFETY  HOIST  SIGNALS  are  provided  in  the  manner  shown.  Signals  are  given 
by  the  skip  tender  by  touching  the  rod  to  the  messenger  wire,  thereby  com¬ 
pleting  a  20-volt  circuit  through  hoisting  rope  and  rails,  which  sounds  a  signal  on  the 
hoist  engineer's  platform.  Fig.  4A  .  .  .  WIRING  DIAGRAM  for  safety  hoist  signals. 


Tally  house 
■'  buzzer 


In  1901,  skip  haulage  was  installed 
on  the  slope.  The  footwall  was  ex¬ 
cavated  to  give  a  depth  of  10  ft.  below 
the  ore  seam  in  the  old  part  of  the 
slope.  This  permitted  dumping  of  the 
ore  from  tram  cars  into  the  skip.  Then 
the  slope  track  was  re-laid  with  60-lb. 
rai’  on  a  5-ft.  gage.  The  skips  had  a 
capacity  of  10  tons  of  ore.  The  wooden 
tram  cars  were  replaced  with  2-ton  all- 


or  prop,  timbering  was  used.  The  first 
drilling  was  done  by  hand  with  ham¬ 
mer  and  steel  and  later  with  piston- 
type  compressed-air  drills.  Tracks 
were  laid  with  20-  and  30-lb.  rail  on 
36-in.  gage  on  the  sloj>e  and  in  the 
headings.  In  advancing  the  main  slope 
ahead  of  the  mining  headings,  an  ore 
barrier,  or  pentice,  was  left  to  protect 
the  men  working  below. 


Fig.  5  .  .  .  DETAILS  OF  TIMBERING  used  in 
headings.  Above,  a  typical  steel  set  used 
in  a  haulageway.  Below,  a  typical  12  x  12- 
in.  collar  carried  on  pins  in  the  rib.  The 
latter  is  used  in  advancing  headings  where 
dragging  or  scraping  is  being  done  ond 
posts  ore  improctical.  See  Fig.  8 


12" T  beam  6" long. 
Steel  p'!ns-~ 


End  View 


TYPICAL  DRILLING  ROUND  used  in  advancing  face  of  working  level, 
charge  used  in  each  hole  is  given  in  the  accompanying  table 


4  Kind  of 


Depth 

Hole 

8.5 


Sheets 

Paper 


Feet  Number 
Fuse  Caps 


Sticks 

Powder 


Hole  Firing 
Number  Order 


Hole 

Middle 

Lower 

Upper 

Middle 

Lower 

Upper 

Middle 

Lower 

Upper 

Middle 

Lower 

Upper 

Middle 


Totals  .  13  ..  166 

Tons  ore  broken  per  pound  of  powder  =  1.494. 


<—l2"l  beams^'-*- 

< . /2' . > 

n 
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of  approximately  6,000  ft.  from  the 
outcrop.  At  this  point  an  ore-storage 
pocket  was  excavated  from  the  slope 
to  the  ore  seam  above.  The  lower  end 
of  the  pocket  was  concreted  and 
equipped  with  an  undercut  gate,  gate- 
operating  cylinders,  and  a  measuring 
hopper.  (Fig.  2.)  The  topography  of 
the  ore  beyond  the  pocket,  extending 
to  the  southeast  toward  the  property 
limits,  was  such  that  a  locomotive  sys¬ 
tem  of  transportation  was  most  adapt¬ 
able.  In  the  same  year,  a  rotary  dump 
was  installed  at  the  upper  end  of  the 
pocket,  the  mine  was  equipped  with 
electric  trolley  locomotives,  and  the  de¬ 
velopment  of  the  locomotive  haulage 
system  was  begun. 

The  entrance  of  No.  6  slope  has  a 
reinforced-concrete  lining  for  a  dis¬ 
tance  of  364  ft.  from  the  portal.  This 
lining  is  of  a  double-arch  construction 
with  a  center  wall  14  in.  thick  between 
the  tracks.  (Fig.  3.)  Each  of  the  com¬ 
partments  is  8  ft.  4  in.  wide  and  9  ft. 
6  in.  high  above  tbe  top  of  tbe  tie  at 
the  center  of  the  arch.  At  50-ft.  inter¬ 
vals  there  are  safety  recesses  in  the  side 
walls  of  the  arch  and  the  center  wall. 
No  one  is  allowed  to  Avalk  the  slope 
while  ore  is  being  hoisted,  but  it  is 
necessary  for  the  slope  track  men  to 
inspect  and  maintain  the  slope  track 
between  shifts  while  material  is  being 
lowered  into  the  mine. 


Heading 


mon, 
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Fig.  7  .  .  .  TYPICAL  TWO-UPSET 
STOPE  and  heading.  The  advance  by 
months  is  shown.  From  such  a  slope 
approximately  16,000  tons  oi  ore  is 
recovered 


the  other  track.  These  tracks  were 
turned  out  from  the  main  heading 
track. 

In  1914,  the  first  experimental  work 
was  done  with  a  scraper  hoist.  This 
was  a  double-drum,  air-operated  unit. 
From  the  beginning  it  was  evident  that 
scraper  loading  had  great  possibilities, 
and,  in  1916,  two  3()-hp.,  alternating- 
current,  electric,  double-drum  mechani¬ 
cal  loaders  were  designed,  constructed, 
and  placed  in  operation.  These  loaders 
scraped  the  broken  ore  from  tbe  face 
of  the  stope  over  ramps  into  2-ton 
tram  cars.  In  1917,  an  air-operated 
shovel  was  installed.  This  shovel  neces¬ 
sitated  the  excavation  of  footwall  for 
clearance  and  was  discarded  as  being 
impractical. 

New  Loader  Devised 

Tlie  experimental  work  Avith  various 
types  of  loading  equipment  led  to  the 
design  of  a  new,  heavily  constructed, 
all-steel,  mechanical  loader,  powered 
Avith  a  50-hp.,  direct-current  motor. 
Six  of  these  loaders  Avere  built  in  the 
Tennessee  company’s  shop  and  were 
installed  in  1920.  By  1922,  a  total  of 
ten  AA'ere  in  operation.  The  mining 
headings  in  which  they  Avere  located 
Avere  equipped  Avith  standard-gage 
track  laid  with  60-lb.  rail,  5-ton,  all- 
steel  tram  cars,  and  air-operated  hom- 
type  ear  dumps. 

In  1921,  the  old  steam  hoist  on  the 
surface  was  replaced  by  an  1,800-hp. 
electric  hoist  Avith  two  12-ft.  diameter 
clutch  drums.  At  the  time  the  new 
hoist  Avas  installed  it  was  necessary  to 
Aviden  the  slope  for  double  track.  The 
slope  pillars  were  slabbed  and  the 
track  was  relaid  with  70-lb.  rail  on  the 
same  5-ft.  gage.  This  work  was  com¬ 
pleted  in  the  latter  part  of  1921. 

In  1928,  the  slope  had  been  extended 
to  the  basin  of  the  ore  seam,  a  distance 


'Footwall 


Safety  DeArices  Installed 

The  bottom  of  the  slope  is  6.260  ft. 
on  the  incline  from  the  portal  and 
is  under  approximately  1,600  ft.  of 
A’ertical  cover.  The  slope  is  electrically 
lighted  for  its  entire  length.  Extend¬ 
ing  along  each  rib  of  the  slope  is  a 
i®g-in.  me.ssenger  wire  suspended  on  in¬ 
sulated  hangers.  When  the  brass  rod 
connected  to  tbe  skip  by  a  flexible 
shunt  is  touched  to  the  messenger  wire 
it  completes  the  22-volt  circuit  through 
the  hoisting  rope  and  rails,  sounding 
a  signal  on  the  hoist  engineer’s  plat¬ 
form.  (Fig.  4.)  When  men  are  being 
hoisted,  a  skip  tender  is  required  to 
ride  the  front  end  of  the  skip  Avith  the 
rod  in  his  hand  so  that  he  can  signal 
the  hoist  engineer  should  the  necessity 
arise.  In  lowering  men  the  skip  tender 
rides  the  back  end  of  the  skip  in  a 
specially  provided  chair. 

In  the  parts  of  the  slope  where  the 
top  is  heavy,  sets  consisting  of  three 
legs  and  a  collar  framed  from  either 
l^in.  steel  I-beams  or  12xl2-in.  heart- 
pine  timbers  are  placed.  In  other  sec¬ 
tions,  12-in.  square  props  are  placed  in 
the  center  of  the  slope  between  the 
tracks. 

All  men  are  taken  in  and  out  of  the 
mine  in  the  ore  skips.  Near  the  loAver 
end  of  the  slope,  approximately  500 
ft.  above  the  ore  pocket,  a  man-loading 
station  extends  across  the  slope  with 
running  boards  along  the  track  where 

{Continued  on  page  37) 


Hitch 


Fig.  8  .  .  .  FURTHER  TIMBERING 
DETAILS.  Above,  o  typical  mining 
heading  set  having  a  12  x  12-in.  collar 
carried  on  round  posts.  Compare  this 
with  the  collar  carried  on  steel  pins 
shown  in  Fig.  5.  Below,  a  typical 
round  timber  prop  used  in  a  working 
stope 


Avide.  A  pillar  Avas  left  and  the  process 
repeated  as  the  face  of  the  working 
heading  advanced.  The  broken  ore  in 
the  upset,  or  stope,  was  loaded  by  hand 
into  a  shaker  chute  suspended  by 
chains  from  wedge  bolts  fastened'  into 
the  roof  or  hung  from  timbers  Avhere 
roof  conditions  Avould  not  permit  the 
use  of  the  wedge  bolt.  The  air  end  of  a 
No.  4  Cameron  pump  was  used  to  give 
the  chute  a  reciprocating  motion  to 
transfer  the  ore  down  the  chute  and 
into  the  tram  cars  on  heading  tracks. 
This  system,  although  not  entirely  sat¬ 
isfactory,  was  a  decided  improvement 
over  the  old  system,  in  Avhich  headings 
were  driA’en  at  closer  intervals.  The 
shaker  chutes  were  gradually  replaced 
by  the  so-called  balanced  car.  In  this 
method  of  removing  broken  ore  from 
the  stope,  a  rope  was  fastened  to  a 
loaded  tram  in  the  stope,  threaded 
through  a  sheave  and  to  an  empty  car. 
The  loaded  tram  coming  down  one 
track  would  hoist  an  empty  tram  up 
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THE  EAST  HAUUIGEWAY  and  tide 
track  in  Muscoda  No.  6  mine.  Beyond 
the  empty  5-ton  ore  car  is  the  20-ton 
trolley  locomotive.  Note  the  manner  oi 
suspending  the  trolley  wire  and  the 
MECHANICAL  SCRAPER  LOADER,  or  feeder  cable;  also  the  lights  connected 

arag,  on  the  track  on  one  oi  the  levels,  fo  trolley  circuit 

in  Muscoda  No.  6  mine.  This  heavily 
built,  all-steel,  double-drum  unit  is 
powered  with  a  50-hp.  motor.  It  scrapes 
either  from  the  stopes  along  the  level 
or  from  the  heading  itself,  as  required, 
the  muck  being  pulled  over  a  ramp,  or 
slide,  into  a  car 

A  WORKING  FACE  in  a  stope,  Muscoda  No.  6  mine.  The  practice  of  mounting 
drills  on  tripods  is  widely,  though  not  exclusively,  used  in  the  district 


AT  THE  SLOPE  MOUTH,  Muscoda  No.  6 
mine.  As  shown  in  the  drawing  in  Fig.  1, 
this  slope  follows  the  Big  Seam  downward 
from  its  outcrop  on  the  crest  of  Red  Moun¬ 
tain.  By  1928  it  had  reached  the  basin  of 
the  seam,  approximately  6,000  it.  from  this 
point 


AN  ORE  TIPPLE  (upper  right)  in  Muscoda 
No.  6  mine.  Here  one  of  the  working  levels 
crosses  the  hoisting  slope.  The  S-ton  stond- 
ard-gage  ore  cars  used  on  the  level  are 
trammed  from  the  workings  on  both  the 
left  side  and  right  side  of  the  main  slope 
to  this  point,  where  they  are  dumped  by 
compressed  air  into  the  waiting  12-ton  skip. 

There  is  a  dump  over  each  slope  track 
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Jigging 

Applied  to  Gold  Dredging 

Some  of  the  Problems  Involved 


JIGGING  is  one  of  the  oldest 
processes  used  in  separating 
heavy  minera’s  from  lighter 
gangue.  At  the  turn  of  this 
century  it  was  widely  used  for  con¬ 
centrating  base-metal  ores  and  for 
washing  coal.  More  recently  it  has 
been  applied  for  treating  placer 
gravels  in  recovering  tin,  tungsten,  and 
gem  stones.  Its  application  for  re¬ 
covery  of  placer  gold  is  of  even  more 
recent  origin.  One  of  the  earliest 
large-scale  jig  tests  on  a  gold  dredge 
was  made  by  J.  \V.  Neill  in  1914  on 
the  Yosemite  dredge  in  California.’ 
Subsequently,  tests  were  made  by  the 
Natomas  company.  This  comiiany  used 
Neill  jigs  in  fore-and-aft  sluices  to 
sav'e  some  of  the  gold  lost  in  tailings. 

However,  these  were  isolated  exam¬ 
ples  for  twenty  years,  until,  in  1932, 
the  Bulolo  Gold  Dredging  Company 
made  some  tests,  resulting  in  the  equip¬ 
ping  of  one  of  its  dredges  in  New 
Guinea  with  Bendelari  jigs.  This 
proved  the  practicability  of  treating 
the  entire  output  of  the  dredge  (screen 
undersize)  with  jigs,  and  the  company 
took  steps  to  use  this  type  of  equip¬ 
ment  extensively  on  its  boats.  Its 
engineers  designed  a  new  jig,  now 
known  as  the  Pan-American  placer 
jig,  and  several  dredges  in  New 
Guinea  and  Colombia  were  equipped 
wtih  jigs  of  this  type.  These  installa¬ 
tions  being  successful,  interest  in  jig¬ 
ging  on  dredges  rose  again  in  the 
United  States,  and  in  1936-37  installa¬ 
tions  were  made  by  Yuba  Consolidated 
Goldfields  in  California,  and  by  Fisher 
and  Baumhoff  in  Idaho.  Several 
other  companies  are  said  to  have  in¬ 
stalled  jigs  on  their  dredges  recently. 

Efforts  to  improve  gold  recovery 
were  not  lacking  in  the  past.  Improve¬ 
ments  in  the  design  of  riffles  and  their 
adjustment  were  made.  Riffles,  how¬ 
ever,  obviously  have  metallurgical 
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limitations,  especially  under  conditions 
imposed  by  dredge  practice.  Jigging, 
on  the  other  hand,  is  free  from  some  of 
these  limitations,  and,  if  properly  em- 
])loyed,  is  capable  of  meeting  even 
the  more  exacting  dredge  conditions 
successfully.  The  main  purpose  of 
this  article  is  to  define  in  general 
terms  the  problems  involved  in  operat¬ 
ing  jigs  on  dredges. 

Gold  lost  by  riffles  is  predominantly 
fine,  although  sometimes  it  might  be 
comparatively  eoar.se  if  flat  and  hard 
to  amalgamate.  Presence  of  “rusty” 
gold  in  the  ground  usually  is  indica¬ 
tive  that  apiireciable  losses  are  taking 
place.  Placer  ojierators  generally  hold 
that  gold  which  does  not  amalgamate 
or  amalgamates  with  difficulty  is  hard 
to  save  by  riffles. 

The  riffle,  as  a  gold-saving  device, 
has  limitations.  The  gold  must  settle 
and  be  entrapped  by  it  in  a  current  of 
water  swift  enough  to  transport  the 
material,  coarse  and  fine,  across  the 
riffles;  and  the  less  the  velocity,  the 
greater  the  tendency  of  gold  to  settle 
and  be  saved.  At  the  same  time,  the 
less  the  carrying  power  of  the  water, 
the  lower  the  yardage  capacity  of  a 
given  area  of  riffles.  Space  on  a 
dredge  is  limited,  and  only  a  certain 
amount  is  available  for  riffles.  To  in¬ 
crease  output,  yardage  is  often  boosted 
beyond  the  optimum  capacity  of  the 
available  sluices,  and  the  amount  of 
water  and  the  slope  of  the  riffles  are 
regulated  to  induce  suffleient  velocity 
of  water  to  transport  all  the  material. 
Gold  recovery  will  obviously  be  retard¬ 
ed  under  such  conditions.  Still  other 
factors,  such  as  packing  of  the  riffles, 
especially  with  heavy  black  sand,  and 


sudden  surges  in  feed  which  tend  to 
dislodge  and  wash  out  the  gold  already 
trapjied,  are  inimical  to  optimum  re¬ 
covery  and  cannot  always  be  fully 
corrected. 

The  action  of  the  jig  disi>oses  of  sev¬ 
eral  things  that  cause  loss  of  gold  in 
the  riffles.  The  jig  operates  continuous¬ 
ly  and  its  bed  can  be  adjusted  to  per¬ 
mit  settling,  with  consequent  trapping 
of  the  gold.  Once  trapped  by  the  jig 
there  is  no  more  danger  of  losing  the 
gold.  Presence  of  large  amounts  of 
black  sand,  which  occasions  .severe 
packing  of  the  riffles,  will  not  cause 
loss  of  gold  when  the  material  is 
treated  by  jigs.  Furthermore,  dilu¬ 
tion  of  the  feed  to  the  jigs  need  not 
be  so  great  as  with  riffles,  because  the 
transporting  of  the  material  is  aided 
by  the  alternate  pulsations,  whereas 
the  carrying  power  of  water  is  the  sole 
transporting  agent  in  the  use  of  riffles. 
For  this  reason  the  conditions  on  top 
of  the  jig  bed  can  be  made  far  more 
quiescent  than  with  riffles,  thus  afford¬ 
ing  a  better  opportunity  for  the  gold 
to  settle.  Naturally,  the  jig  has  its  lim¬ 
itations  also.  It  is  a  gravity  machine 
and  will  recover  only  that  gold  which 
will  settle  by  gravity  under  the  condi¬ 
tions  that  obtain  on  the  jig  bed.  Some 
of  the  finest  gold  will  be  lost  too,  but 
at  present  this  loss  is  generally  less 
than  can  be  saved  economically  by 
known  methods. 

For  example,  flotation  can  probably 
be  applied  in  some  form  or  other  to 
recover  fine  gold  lost  even  by  jigs,  but 
the  cost  of  doing  so  will  come  close 
to,  or  will  exceed,  the  value  of  the 
amount  recovered.  In  1933,  an  instal¬ 
lation  of  six  standard  flotation  ma¬ 
chines,  which  treated  300  tons  per  day, 
was  made  on  a  dredge  operating  on 
the  American  River  in  California.* 
Three  months’  operation  showed  that 
their  recovery  of  gold  from  the  sand 

*A  test  made  by  Pan-.4iiierlcaii  Engi¬ 
neering  Corporation,  Ltd. 
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sluice.  Fig.  4,  Jigs  installed  in  lateral  sluices,  next  to  the  screen 


wheel  overflow,  supposed  to  contain 
most  of  the  finest  gold  in  the  tailings, 
was  only  2  to  5e.  per  ton  on  heads 
of  3.5  to  9e.  per  ton,  based  on  $35 
gold. 

One  must  remember  that  all  placer 
deposits  were  formed  as  a  result  of 
the  material  settling  by  gravity.  In 
most  of  those  currently  exploited,  the 
finest  gold  had  already  been  eliminated 
by  natural  agencies  during  deposition, 
except  in  rare  occurrences  where  the 
conditions  were  such  that  even  the 
finest  material  settled.  For  this  rea¬ 
son  there  will  be  little  gold  that  can¬ 
not  be  recovered  by  gravity,  provided 
the  method  of  recovery  is  sufficiently 
refined  to  reproduce  the  settling  con¬ 
ditions  that  obtained  during  the  forma¬ 
tion  of  the  deposit  when  material 
settled  by  gravity  under  natural  agen¬ 
cies. 

Use  of  jigs  for  treatment  of  placer 
gravels  presents  problems,  some  of 
which  are  quite  different  from  those 
encountered  when  using  them  in  con¬ 


centrating  base-metal  ores.  In  the  latter 
operation  the  ratio  of  the  specific 
gravities  of  the  valuable  mineral  to 
that  of  the  gangue  is  relatively  low. 
For  this  reason,  and  in  order  that  the 
jigs  may  make  j^roper  recoveries,  it 
has  been  general  practice  to  classify 
the  feed  as  to  size  rather  closely  and 
to  provide  a  jigging  surface  that  is 
much  longer  than  wide.  With  placer 
gravels,  however,  the  ratio  of  specific 
gravities  of  the  gold  to  that  of  the 
sand  and  gravel  to  be  discarded  is 
much  higher  than  for  base-metal  ores. 
Close  classification  of  the  feed,  though 
desirable,  is  not  so  essential,  nor  does 
the  ratio  of  length  to  width  of  jigging 
surface  need  be  so  great.  Accordingly, 
the  load  per  square  foot  of  jigging 
surface  can  be  increased  materially 
without  appreciably  affecting  results. 
This  is  fortunate,  for  otherwise  jigging 
as  practiced  in  metal-mining  indus¬ 
tries  could  hardly  have  been  applied 
on  gold  placer  dredges.  Close  classi¬ 
fication  of  the  screen  undersize  on  the 


dredge  would  not  be  practicable,  and 
floor  space  is  always  at  a  premium,  so 
that  the  gold-saving  machinery  used 
must  have  a  large  capacity  per  unit  of 
floor  space. 

When  attention  turned  to  jigs  many 
different  machines  used  in  washing 
coal  and  in  concentrating  base-metal 
ores  were  available,  but  none  were 
designed  to  conform  to  the  peculiar 
conditions  imposed  by  the  gold  dredge. 
In  general,  the  jigs  were  heavy  and 
cumbersome,  occupying  much  more 
si)ace  than  required  by  the  effective 
jigging  area.  One  of  the  first  jigs 
tried  out  on  a  dredge,  the  Neill  jig, 
conformed  to  the  demand  for  economy 
of  floor  space,  and  the  total  room  oc¬ 
cupied  was  limited  to  the  screen  area 
of  the  jigging  surface. 

The  first  modern  jig  applied  to  gold 
placer  dredges  was  the  Bendelari  jig, 
which  actuated  the  water  through  the 
screen  and  bed  from  below  by  means 
of  a  plunger  sealed  with  a  rubber 
diaphragm.  This  permitted  the  floor 
space  to  be  defined  by  the  screen  area 
of  the  jig.  Somewhat  later  a  new  jig 
was  designed  by  the  Placer  Develop¬ 
ment  Company  engineers  and  used 
with  success  by  Bulolo  in  New  Guinea. 
In  this  jig,  now  known  as  the  Pan- 
American  placer  jig,  a  part  of  the 
hutch  in  the  form  of  an  inverted  cone 
is  moved  by  an  adjustable  eccentric  to 
transmit  the  pulsations  through  the 
bed.  Free  discharge  of  concentrates 
and  uniform  distribution  of  pulsation 
throughout  the  area  are  thus  assured. 
Weight  was  reduced  to  a  minimum  to 
meet  the  requirement  of  the  dredges, 
especially  those  of  moderate  size,  for 
least  weight  of  gold-saving  equipment. 

In  principle,  the  modern  jigs  differ 
but  little  from  the  old  type  of  ma¬ 
chines,  such  as  the  Harz  jig.  To  se¬ 
cure  activation  of  the  bed,  the  water 
pulsation  is  transmitted  mechanically 
by  an  eccentric.  In  the  Harz  jig  this 
was  done  by  a  plunger  working  in  a 
separate  water  compartment  outside 
the  hutch,  whereas  in  the  placer  jig 
this  is  done  by  a  movable  cone-shaped 
hutch,  and  in  the  Bendelari  by  a 
diaphragm  inside  the  hutch. 

Jigs  for  gold  placer  operations  are 
designed  to  produce  the  concentrate 
continuously  as  a  hutch  product.  A 
certain  amount  of  shot  bedding  is  used 
to  reduce  the  quantity  of  concentrate 
obtained.  It  is  important  to  have 
delicate  control  over  the  suction  so  as 
to  be  able  to  secure  maximum  recover¬ 
ies  with  the  maximum  ratio  of  con¬ 
centration.  This  requirement  was  fur¬ 
nished  by  a  hutch  water  connection 
c’osely  controlled  by  a  plug  cock.  A 
screen  area  of  42x42  in.  has  become 
standard  for  the  jigs  used  on  dredges. 

Testing  of  Dredge  Tailing  Losses — 
Whenever  a  jig  installation  is  planned 
it  should  be  preceded  by  suitable  test¬ 
ing  which  can  definitely  prove  that  the 
jigs  are  capable  of  effecting  a  recoverj* 


September,  1937 — Engineering  and  Mining  Journal 


35 


in  addition  to  that  obtained  by  the 
riffles.  The  existence  of  dredge  tail¬ 
ing  loss  may  be  qualitatively  detected 
with  relative  ease,  yet  to  arrive  at  a 
definite,  reliable  figure  in  cents  per 
yard  is  a  very  difficult  task.  This  is 
apparent  w’hen  the  factors  that  com¬ 
plicate  such  a  determination  are  con¬ 
sidered. 

The  values  recoverable  by  jigging 
usually  are  low,  in  most  cases  less  than 
5e.  per  yard.  The  gold  is  free  and 
not  uniformly  distributed,  so  that  even 
if  a  sample  of  several  tons  were  taken 
it  would  hardly  be  representative  of 
the  dredge  operation  as  it  is  conducted 
from  day  to  day.  A  quantitative  de¬ 
termination  of  the  sluice  tailing  losses, 
however,  can  be  made  accurately  by 
determining  the  gold  content  of  a 
small,  continuous  cut  of  the  total  flow 
of  the  tailings,  as,  for  example,  con¬ 
tinuous  jigging  of  the  total  flow  of 
one  tailing  sluice,  or  of  a  stream  rep¬ 
resenting  a  small  part  of  the  total 
dredge  tailing  flow.  Numerous  methods 
can  be  applied  for  this  purpose.  Suf¬ 
fice  it  here  to  say  that  a  reliable  deter¬ 
mination  of  the  dredge  tailing  losses  is 
possible,  and  should  be  made  for  the 
border-line  eases  in  which  the  existing 
loss  is  not  sufficient  to  justify  the  use 
of  jigs. 

Large-scale  Testing  Necessary 

Besides  determining  the  amount  of 
gold  to  be  saved  by  jigs,  testing  may 
at  times  be  required  for  other  pur¬ 
poses.  For  example,  a  special  method 
of  treating  the  rougher  concentrates 
may  be  necessary,  particularly  when 
the  ground  contains  a  large  amount 
of  heavy  mineral  constituents  such  as 
black  sand  and  pyrite,  or,  again,  when 
part  of  the  gold  is  included  within 
the  heavy  mineral  constituents.  Under 
such  conditions  large-scale  testing  may 
be  necessary  to  devise  a  suitable  meth¬ 
od  of  treating  these  concentrates  for 
the  final  recovery  of  gold. 

Factors  Affecting  Jig  Installation 
and  Jig  Recovery — The  number  of  jigs 
necessary,  the  manner  in  which  they 
are  installed,  and  the  method  of  treat¬ 
ing  the  rougher  concentrates  will  de¬ 
pend  on  a  large  number  of  local  con¬ 
ditions  which  vary  from  one  operation 
to  another.  A  few  of  the  more  import¬ 
ant  ones  are:  Total  yardage  dug; 
proportion  of  screen  undersize  to  over¬ 
size;  ease  with  which  the  ground  is 
disintegrated  and  washed  (which  in 
turn  may  determine  the  dilution  of  the 
feed  to  the  jigs) ;  the  nature  of  the 
feed;  and  the  nature  of  the  gold — 
that  is,  whether  coarse  or  fine,  flat 
or  granular. 

Although  the  mechanical  capacity  of 
a  42x42-in.  jig  has  been  established  at 
about  30  cu.yd.  per  hour,  the  effect  of 
some  of  the  preceding  factors  may 
necessitate  a  radical  revision  of  this 
figure.  A  reduction  is  necessary  for 


sandy  ground,  when  excessive  dilution 
obtains,  or  when  fine,  flat  gold  is  pres¬ 
ent.  At  times  it  may  be  possible  to 
rate  the  capacity  of  the  jigs  to  fit  the 
conditions  that  obtain  when  the  dredge 
is  digging  pay  gravel  even  though  they 
will  be  overloaded  when  top  ground, 
containing  a  larger  proportion  of  sand 
than  does  the  pay  gravel,  is  dug.  As 
long  as  this  material  contains  little 
or  no  gold  no  harm  will  be  done. 

Jig  Adiustment  Important 

Excessive  dilution  of  the  screen  un¬ 
dersize  usually  means  excessive  top 
water  velocity  over  the  jig  bed,  with 
consequent  loss  of  fine  gold.  When 
this  excessive  dilution  cannot  be  re¬ 
duced  because  a  large  amount  of 
water  is  required  to  disintegrate  and 
wash  the  material  properly  in  the 
revolving  screen,  the  jigs  should  be 
rated  at  a  lower  capacity  and  some 
means  of  controlling  the  velocity  of 
the  top  water  across  them  should  be 
provided.  Boiling  boxes  or  retarding 
baffles  are  the  conventional  remedy. 
Another  method  is  to  dewater  the  en¬ 
tire  jig  feed  or  some  part  of  it.  Al¬ 
though  this  may  not  always  be  possi¬ 
ble,  it  is  nevertheless  desirable.  De¬ 
watering  elevators,  dewatering  tanks, 
or  sumps  may  seem  a  complex  innova¬ 
tion  on  a  dredge,  but  they  can  cer¬ 
tainly  be  justified  when  jig  recovery 
can  )3e  appreciably  increased  by  their 
use. 

After  the  jigs  are  properly  installed, 
there  yet  remains  the  problem  of  their 
adjustment.  At  times  this  is  a  com¬ 
plex  matter.  The  material  passing 
through  the  screen  from  hour  to  hour 
varies  considerably,  both  as  to  charac¬ 
ter  and  quantity.  Inasmuch  as  the 
amount  of  water  added  to  the  screen 
usually  remains  constant  with  the  va¬ 
riation  as  to  quantity  and  dilution, 
the  distribution  of  tbe  load  fore  and 
aft  will  change  constantly.  The  only 
effective  remedy  for  aggravated  eases 
of  this  kind  is  the  installation  of  a 
central  distributing  system  consisting 
of  a  central,  preferably  mechanical, 
distributor  to  which  the  entire  product 
from  the  screen  is  delivered  and  then 
evenly  distributed  among  the  several 
jigs  on  the  dredge. 

Jigging  Practice — This  comprises 
several  different  operations.  The  first 
is  the  roughing  treatment  by  one  row 
of  jigs  on  each  side  of  the  screen. 
This  is  usually  followed  by  a  second 
treatment  over  the  scavenger  jigs. 
These  are  necessary  to  assure  a  more 
complete  recovery  of  the  fine  gold. 
Only  under  special  conditions  will  it 
be  possible  to  limit  the  operation  to 
a  single  treatment  by  one  row  of  jigs, 
such  as,  for  example,  in  which  only  a 
small  proportion  of  the  total  gold  in 
the  ground  is  fine.  However,  when 
the  gold  to  be  recovered  is  predomi¬ 
nantly  fine,  the  number  of  jigs  installed 


has  to  be  increased  so  that  each  is  re¬ 
quired  to  treat  much  less  than  its  nor¬ 
mal  rated  capacity.  In  addition  to 
the  roughing  and  scavenging  some 
method  of  treating  the  concentrates 
obtained  from  both  operations  must 
be  provided. 

Generally,  the  feed  to  the  jigs,  de¬ 
pending  on  the  size  of  the  dredge,  will 
be  from  100  to  400  cu.yd.  per  hour. 
The  ratio  of  concentration  that  can  be 
achieved  by  rougher  and  scavenger  jigs 
on  the  average  will  be  100 :1.  This 
means  that  from  1  to  4  cu.yd.  of  con¬ 
centrate  per  hour  must  be  treated  for 
recovery  of  gold.  Obviously,  this  can¬ 
not  be  done  by  batch  treatment,  but 
must  be  done  continuously. 

Two  methods  have  been  developed 
for  this  treatment:  (1)  Concentrates 
may  be  treated  directly  for  recovery  of 
gold  by  grinding  in  ball  mills  in  mer¬ 
cury  and  then  passing  the  product 
over  amalgamation  plates.  Grinding 
need  not  be  intensive,  as  the  polishing 
of  gold  and  its  ready  amalgamation  is 
the  sole  purpose.  (2)  A  simpler  meth¬ 
od  is  to  pass  the  rougher  concentrates 
over  suitable  cleaner  jigs  to  reduce  the 
amount  of  the  final  concentrate  to  be 
treated  for  gold  recovery.  Recently  a 
hydraulic  jig,  known  as  the  Pan- 
American  pulsator  jig,  has  been  used 
successfully  for  this  work.  It  makes 
possible  the  production  of  a  cleaner 
concentrate  that  bears  a  ratio  of  1:30 
to  1 :100  to  the  primary  concentrates. 
The  final  concentrate  is  thus  reduced 
to  a  small  bulk  that  can  be  amalga¬ 
mated  in  batches  in  an  amalgamating 
barrel,  and  the  product  either  rejigged 
or  steamed  down  for  recovery  of  mer¬ 
cury  and  amalgam.  With  this  method, 
gold  loss  in  the  intermediate  products 
discarded  is  negligible. 

Advantage  of  Rejigging 

With  different  combinations  of  the 
two  methods  a  large  number  of  vari¬ 
ants  can  be  used.  For  instance,  the 
primary  concentrate  may  be  rejigged 
first,  then  the  resulting  cleaner  con¬ 
centrate  subjected  to  continuous  or  in¬ 
termittent  grinding  in  mercury,  and 
finally  passed  over  a  trap  and  an 
amalgamation  plate  for  the  recovery 
of  mercury  and  amalgam.  The  ob¬ 
vious  advantage  of  such  a  procedure 
over  direct  grinding  and  amalgamation 
of  the  primary  concentrates  is  that  the 
size  of  the  grinding  installation  can 
be  only  1/30  to  1/100  of  that  neces¬ 
sary  for  direct  treatment. 

Installation — Various  methods  of 
applying  jigs  to  existing  or  proposed 
dredges  may  be  employed.  They  can 
be  grouped  into  two  classes:  (1)  In¬ 
stalling  jigs  as  auxiliary  recovery 
equipment,  conforming  to  the  existing 
sluice  layout,  and  (2)  installing  jigs  as 
essential  recovery  equipment  which 
may  or  may  not  entail  the  elimination 
of  the  existing  sluices.  In  the  first 
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case,  the  jigs  may  be  placed  either  in 
the  fore-and-aft  sluices  or  at  the  end 
of  the  lateral  tables,  as  explained  in 
Figs.  1  and  2  respectively.  When  in 
fore-and-aft  sluices,  as  in  Fig.  1,  the 
jigs  probably  will  be  required  to  take 
more  than  their  share  of  the  load,  be¬ 
cause  the  amount  of  material  these 
sluices  handle  is  greater  per  inch  of 
width  than  on  the  lateral  tables.  Also, 
because  the  riffles  require  more  water 
than  is  best  for  jigging,  there  always 
will  be  excessive  velocity  of  top  water 
difficult  to  control,  besides  the  fact  that 
headroom  is  limited  at  this  point. 
When  installed  at  the  end  of  the 
lateral  tables,  as  in  Fig.  2,  the  load 
over  the  jigs  usually  will  not  be  exces¬ 
sive,  as  the  width  of  the  total  jig  in¬ 
stallation  will  be  equal  to  the  width 
of  the  total  table  area.  But  here 
again,  excessive  dilution  and  velocity  of 
top  water  obtain,  and  headroom  is  not 
always  available.  Either  one  of  these 
methods  requires  a  double  clean-up. 
The  sluices  ahead  of  the  jigs  will  re¬ 
cover  the  major  portion  of  the  gold 
and  must  be  cleaned  up  periodically, 
and  the  jigs  will  yield  an  additional 
amount  that  is  cleaned  up  continuous¬ 
ly,  and,  therefore,  separately  from  the 
major  riffle  clean-up. 

Place  of  Jigs  in  Flowsheet 

It  would  seem  preferable,  therefore, 
to  install  the  jigs  as  close  to  the  screen 
as  possible,  so  that  they  may  consti¬ 
tute  the  essential  recovery  equipment. 
In  this  location  dilution  of  the  feed 
can  be  more  closely  controlled,  the 
headroom  is  available  in  most  in¬ 
stances,  and  only  a  single  clean-up  is 
necessary.  If  riffled  sluices  are  con¬ 
templated  below  the  jigs  they  will 
have  a  much  better  chance  of  doing 
good  work  because  the  jigs  will  re¬ 
move  the  heavy  mineral  constitutents 
responsible  for  packing  the  riffles. 
Figs.  3  and  4  indicate  a  possible  meth¬ 
od  of  installing  jigs  as  essential  recov¬ 
ery  equipment.  The  jigs  may  or  may 
not  be  preceded  by  a  short  section  of 
sluices,  the  main  purpose  of  which 
would  be  to  distribute  the  feed  uni¬ 
formly  across  the  width  of  the  jigs. 
These  sluices  may  also  be  riffled  and 
made  to  trap  out  coarse  gold  and 
tramp  iron.  Installation  of  jigs  in  this 
position  will  not  necessarily  involve 
the  scrapping  of  existing  sluices,  as 
the  jigs  may  be  cut  into  them. 

This  article  is  the  outgrowth  of  the 
work  done  by  the  Pan-American  En¬ 
gineering  Corporation,  Ltd.,  at  the  in¬ 
stance  of  the  Placer  Development 
Company,  Ltd.,  Yuba  Consolidated 
Goldfields,  Ltd.,  and  Fisher  and  Baum- 
hoff,  to  which  companies  credit  is  due 
for  initiating  the  installation  of  jigs 
on  dredges  recently.  Their  coopera¬ 
tion  and  also  the  helpful  guidance 
given  by  V.  E.  Bramming  and  F.  W. 
Collins  are  herewith  gratefully 
acknowledged. 


Iron  Mining 
In  Muscoda  No.  6 

{^Continued  from  page  32) 


the  men  can  step  directly  into  the 
skips.  Material  for  the  mine  is  loaded 
by  an  overhead  crane  on  larries  at  the 
surface.  The  larry  is  connected  to  the 
skip  with  a  flexible-rope  coupling,  and 
is  lowered  down  the  slope  below  the 
skip  to  a  material  station  400  ft.  above 
the  ore  pocket.  The  material  is  un¬ 
loaded  from  the  larries  onto  a  yard. 
From  this  point  it  is  distributed 
throughout  the  mine  by  the  locomotive 
haulage  system. 

Extending  across  the  top  of  the 
pocket  is  a  circular  haulageway  con¬ 
necting  the  yards  at  either  end  of  the 
rotary  dump  and  so  arranged  that  the 
movement  of  all  trains  is  in  the  same 
direction.  From  this  circle  there  are  two 
main  haulageways,  one  extending  into 
the  North  section  of  the  mine,  and  the 
other  into  the  South  section.  At  a 
point  approximately  1,100  ft.  from  the 
rotary  dump,  a  third  haulageway 
branches  off  of  the  South  haulageway 
toward  the  East.  These  haulageways 
are  driven  in  the  ore  seam  approxi¬ 
mately  10  ft.  high,  14  ft.  wide,  and  on 
a  grade  not  exceeding  5  per  cent. 

All  tracks  are  laid  with  60-lb.  rail 
on  4  ft.  8^-in.  gage,  with  a  minimum 
radius  of  curvature  of  85  ft.  Three- 
piece  steel  sets,  made  from  12-in. 
I-beams,  are  placed  wherever  necessary 
in  the  main  haulageways.  Mining  head¬ 
ings  are  turned  from  the  main  haul¬ 
ageways  at  intervals  of  230  ft.,  and 
are  driven  at  right  angles  to  them 
whenever  the  topography  of  the  ore 
will  permit  without  exceeding  a  grade 
of  8  per  cent.  The  mining  headings  are 
advanced  20  ft.  wide  to  allow  for 
double  track,  and  all  stopes  are  mined 
from  these  headings. 

All  drilling  is  done  with  water-type 
drifters.  The  machines  have  4-in.  cyl¬ 
inders  and  weigh  186  lb.  Drills  are 
mounted  on  tripods.  Air  is  supplied 
from  the  2-in.  heading  air  line  through 
a  IJ-in.  hose  to  a  line  lubricator  and 
through  a  short  section  of  1-in.  hose 
to  the  drill.  Water  is  fed  to  the  drill 
through  a  |-in.  hose.  All  steel  used  is 
l:J^-in.  hollow  round  with  a  standard 
four-point  bit.  This  is  made  up  in  sets 
of  four  pieces  each,  ranging  from  3  to 
10  ft.  with  bit  gages  from  to  1|  in. 
Two  drills  are  used  in  each  stope, 
V-cuts  being  followed  by  slabbing 
rounds.  The  ore  is  broken  so  that  no 
secondary  blasting  is  necessary.  An 
ammonium  nitrate  dynamite  in  car¬ 
tridges,  1^  by  6  in.,  with  a  stick  count 
of  140  per  50-lb.  case,  is  used.  This 
explosive  has  a  weight  strength  of  65 
per  cent  and  is  equivalent  to  a  45  per 
cent  gelatin  dynamite.  All  blasting  is 


done  with  fuse  and  caps  and  at  the 
end  of  the  shift. 

A  stope  is  mined  from  either  two  or 
three  upsets  turned  from  the  heading. 
After  the  upsets  are  advanced  ap¬ 
proximately  20  ft.  above  the  upper  rib 
of  the  heading,  they  are  widened  to 
break  through  at  45  ft.  A  two-upset 
stope  is  mined  110  ft.  wide  and  190  ft. 
in  length,  with  a  break-through  into 
the  heading  above  for  ventilation. 
Small  pillars  20  ft.  in  diameter  are 
staggered  throughout  the  stope.  Ap¬ 
proximately  16,000  tons  of  ore  is  re¬ 
covered  in  a  two-upset  stope.  (Fig. 
7.)  A  three-upset  stope  is  mined  160  ft. 
wide  and  about  24,000  tons  extracted. 

Separating  each  stope  in  a  mining 
heading  is  a  pillar.  The  width  of  this 
pillar  depends  upon  the  depth  of  the 
overlying  cover  and  is  computed  from 
a  formula,  which  takes  into  considera¬ 
tion  the  crushing  strength  of  the  ore 
and  the  weight  of  the  overlying  cover. 
The  crushing  strength  of  the  ore  is 
13,000  lb.  per  square  inch.  It  was  de¬ 
termined  from  tests  conducted  by  the 
United  States  Bureau  of  Mines.  A 
safety  factor  of  4.3  is  used  in  laying 
out  the  pillar  system.  The  present 
mining  system  contemplates  extraction 
of  pillars  after  property  limits  are 
reached. 

Slate  or  sandstone  from  the  roof 
and  footwall  is  picked  out  of  the  ore 
by  hand  at  the  loading  ramps.  Three- 
piece  sets  with  12-in.  square  heart-pine 
collars  and  12-  to  14-in.  round  timber 
legs  are  used  in  supporting  the  roof  in 
the  headings.  In  the  face  of  the  ad¬ 
vancing  headings,  where  dragging 
operations  are  being  conducted,  it  is 
impractical  to  stand  the  timber  posts 
under  the  collars,  and  these  collars  are 
supported  on  steel  pins  set  in  the  ribs. 
After  the  face  loading  ramp  is  moved 
ahead  and  the  track  extended,  the 
posts  are  placed  under  the  collars.  In 
the  working  stopes  the  roof  is  sup¬ 
ported  by  round  timbers  stood  in 
hitches  cut  in  the  footwall.  (Fig.  8.) 

The  ore  is  sampled  periodically  by 
channel  samples  cut  from  top  to  bot¬ 
tom  of  the  ore  seam.  Each  railroad 
car  at  the  outside  tipple  is  sampled. 
These  analyses  are  compared  as  a 
check.  The  ore  seam  changes  abruptly 
into  shales  at  the  top  and  bottom,  and 
any  of  this  material  mixed  with  the  ore 
alters  its  analysis.  An  average  analysis 
of  mine-run  ore  for  the  first  six 
months  of  the  year  1937  is  as  follows : 
Iron  (Fe),  35.80;  silica  (SiOa),  12.04; 
alumina  (ALOs),  3.28;  and  lime 
(CaO),  17.37. 

{To  he  concluded) 
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Aluminum  Coating 
Successfully 
Applied  to  Steel 


New  product  can  be  made  commercially 
in  wire,  rods,  sheets,  and  other  jorms 


ALUMINUM-COATED  STRIP  STEEL  —  A 
cross-section,  magniiied  SOO  times.  The 
coating  is  integral  with  the  ierrous  metal 


Commercial  produc¬ 
tion  of  aluminum-coated 
steel,  known  as  Alpliate,  by 
Ihe  Reynolds  Metals  Com¬ 
pany  at  Knoxville,  Tenn.,  directs  atten¬ 
tion  to  a.  new  metallui’gical  product 
and  its  method  of  manufacture.  The 
process  is  the  invention  of  Dr.  Colin 
G.  Fink,  of  Columbia  University,  New 
York  City.  Patents  have  been  allowed 
in  all  important  countries. 

Although  fen’ous  metals  are  readily 
coated  with  zinc  or  tin,  it  has  not  been 
possible  heretofore  to  coat  such  metals 
with  aluminum  by  the  ordinary  process 
of  immersion  in  a  molten  bath.  The 
explanation  is  to  be  found  in  the  fact 
that  molten  aluminum  is  v'ery  readily 


tion  of  oxides  on  the  surface  of  the 
ferrous  metal,  but  also  serves  to 
charge  it  with  enough  of  the  reducing 
gas  to  insure  a  complete  union  with 
aluminum  at  the  time  of  immersion. 

Apparently  there  is  a  critical  tem¬ 
perature  at  which  the  behavior  of  the 
gas-charged  ferrous  metal  toward 
molten  aluminum  is  most  favorable  for 
the  deposition  of  a  tenacious  and  uni¬ 
form  coating.  Thus  for  steel  strip 
moving  through  a  chamber  of  hydro¬ 
gen  on  its  way  to  the  aluminum  bath, 
the  temperature  is  732  deg.  C.,  or 
1,350  deg.  F.  The  temperature  may 
vary  with  different  metals  and  reduc¬ 
ing  gases;  but  for  any  combination 
there  is  a  temperature  at  or  slightly 


above  which  the  gas-charged  metal  to 
be  coated  forms  a  satisfactory  union 
with  molten  aluminum  without  oxida¬ 
tion  at  the  interface  of  the  two  metals. 
Heating  may  be  accomplished  through 
the  medium  of  the  hot  reducing  gas  or 
by  means  of  a  current  of  electricity 
produced  in  the  article  to  be  coated. 

Figs.  1  and  2  illustrate  diagram- 
matically  the  method  of  producing 
aluminum-coated  steel  wire.  In  the 
former,  heating  is  done  in  the  hot  re¬ 
ducing  gas  chamber,  while  in  the  latter 
it  is  accomplished  by  electrical  means. 
Fig.  3  illustrates  a  form  of  pot  con¬ 
taining  molten  aluminum,  so  designed 
as  to  permit  introduction  of  the  ma¬ 
terial  to  be  coated  beneath  the  surface 
of  the  aluminum.  A  photomicrograph 
of  a  section  of  steel  wire  coated  with 
an  aluminum-rich  alloy  is  also  shown. 
The  aluminum  coating  is  integral  with 
the  ferrous  metal,  the  bond  being  an 
alloy  of  the  two  metals.  The  thick¬ 
ness  and  composition  of  the  coating 
may  be  varied  within  wide  limits. 

The  process  is  applicable  to  the  pro¬ 
duction  of  aluminum-coated  wire,  rod, 
sheet,  and  other  forms  in  a  continuous 
manner.  Both  coating  and  bond  are 
substantially  uniform  in  thickness,  and 
so  tenacious  that  the  products  can  be 
subjected  to  metal  working  processes 
without  cracking  or  detachment  of  the 
coating. 

Aluminum-coated  steel  can  be  heated 
to  1,000  deg.  C.  for  1,000  hours  with¬ 
out  destruction.  Accordingly,  it  can 
be  used  for  resistor  heaters.  Com¬ 
pared  wdih  solid  aluminum,  the  coated 
steel  shows  a  high  resistance  to  fa¬ 
tigue.  A  minor  characteristic  is  that 
aluminum-coated  steel  can  be  dyed 
like  solid  aluminum.  The  new  prod¬ 
uct  resists  abrasion,  corrosion,  and 
acids  better  than  does  tin-  or  zinc- 
coated  steel  and  consequently  offers 
potential  competition  for  such  materi- 
a’s  in  the  automotive,  airplane,  chem¬ 
ical,  canning,  and  construction  indus¬ 
tries. 


solution 


ALUMINUM-COATED  STEEL  can  be  produced  by  two  methods  here  shown  diagram- 
matically.  Fig.  1  (above) — ^Here  the  heating  is  done  in  a  hot  gas  chamber.  Fig.  2 
— The  heating  is  done  by  electrical  means 


oxidizable.  The  surface  becomes  coat¬ 
ed  with  an  oxide  film  of  high  surface 
tension  which  strongly  resists  penetra¬ 
tion  when  attempts  are  made  to  im¬ 
merse  articles  in  the  molten  metal. 
The  interposition  of  this  film  between 
the  aluminum  and  the  article  to  be 
coated  results  in  failure  to  obtain  a 
uniformly  adherent  coating  by  the  or¬ 
dinary  dipping  process.  Furthermore, 
the  presence  of  oxides  on  the  surface 
of  the  metal  to  be  coated  likewise  pre¬ 
vents  the  adherence  of  aluminum. 

The  essence  of  the  Fink  process  lies 
in  subjecting  the  ferrous  metal  to  the 
action  of  a  reducing  gas,  such  as  hy¬ 
drogen,  before  passing  into  the 
aluminum  bath.  This  results  not  only 
in  the  removal  of  oxygen  and  reduc- 


POT  for  molten  aluminum  (Fig.  3),  ao  de¬ 
signed  as  to  permit  the  introduction  of  the 
metal  to  be  coated  beneath  the  surface  of 
the  aluminum 
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From  the  Canadian  Arctic 


Eldorado  Gold  Mines  produces  J  V2  grams  per  month  at  Ontario  refinery 
from  pitchblende-silver  concentrate  shipped  from  its  plant  on  Great 
Bear  Lake  by  air,  water,  and  rail 


SINCE  THE  DISCOVERY  ot 
radium  many  extraction  plants 
have  operated  at  vrious  times 
in  several  countries,  but  the 
essential  chemical  process  has  always 
followed  the  procedure  used  by  the 
Curies  in  1898.  The  treatment  at  Poi  t 
Hope  of  the  Great  Bear  Lake  pitch¬ 
blende  is  based  on  the  .same  principles. 

Recovery  of  radium  from  any  urani¬ 
um  mineral  requires  two  steps:  (1) 
Separation  of  the  uranium  and  con¬ 
centration  of  the  radium  as  a  barium- 
radium  sulphate.  Inasmucii  as  radium 
and  barium  have  the  same  chemical 
properties,  minute  quantities  of  radi¬ 
um  are  occluded  and  carried  by  the 
barium  throughout  the  operations.  If 
barium  is  not  present,  some  must  be 
added  at  the  start.  (2)  Laboratorv 
treatment  of  the  concentrate  to  sepa¬ 
rate  the  barium  from  the  radium,  and 
to  produce  finally  the  radium  salt, 
chloride  or  bromide,  at  90  per  cent 
minimum  concentration. 

The  radium  industry  has  always 
used  the  Curie  method  of  laboratory 
treatment,  which  is  .still  the  only  prac¬ 
tical  means  of  sepai’ating  radium  from 
barium.  But  the  methods  used  in  the 
first  stage  of  the  process  have  varied 
greatly,  and  every  j)lant  has  had  to 
adopt  a  reduction  process  suitable  to 
the  composition  of  the  ore. 

Pitchblende  and  metallic  silver  are 
found  associated  in  the  vein  system  of 
the  Great  Bear  Lake  deposits.  ]\Iechan- 
ical  concentration  is  effected  at  the 
mine,  resulting  in  the  delivery  at  Port 
Hope  of  four  products,  each  different 
in  content  and  chemical  composition : 
(1)  Hand-sorted  lump  ore,  (2)  ^-in. 
jig  concentrate,  (3)  14-me.sh  Wilfiey 
concentrate,  and  (4)  a  finer  Dei.ster 
table  concentrate.  Presence  of  a  valu¬ 
able  amount  of  silver  mixed  with 
the  pitchblende  presented  the  plant 
with  a  problem.  And  inasmuch  as  it 
was  impei’ative  to  have  a  single  process 
for  efficient  recoveiw  of  both  silver 
and  radium,  suitable  to  all  types  of  ore 
produced  at  the  mine,  njuch  experi 
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mental  work  had  to  be  done  before  a 
definite  method  could  be  adopted. 

Chemical  operations  were  begun  at 
Port  Hope  in  January,  1933,  follow¬ 
ing  procedure  investigated  by  the 
Mines  Branch  at  Ottawa.  At  first  it 
was  thought  advisable  to  remove  the 
radium,  letting  the  silver  accumulate 
in  the  final  residues  to  be  recovered  liy 
smelting.  Difficulty  was  had  due  to 
the  large  amount  of  silver  hindering 
filtration,  and  after  three  years  of 
work  and  further  collaboration  of  the 
Mines  Branch,  another  process  was 
adopted  in  1936.  This  is  now  in  con¬ 
tinuous  operation  at  the  plant.  It 
jjrovides  for  removing  the  silver  early 
in  the  work,  followed  by  lecovery  of 
the  radium.  Treatment  of  loO  tons 
of  pitchblende,  carrying  1,550  oz.  of 
silver  ])er  ton,  Avas  completed  in  1936, 
giving  evidence  that  the  process  was 
economical.  The  process  comprises 
four  oi*erations,  each  housed  in  a 
separate  building  at  Port  Hope.  These 
are:  (1)  Roasting,  chloridizing,  and 
grinding.  (2)  RecoA'ery  of  silver  and 
reduction  of  radium  into  radium- 
barium  sulphate.  (3)  Refining  radium 
in  the  laboratory.  (4)  Refining  urani¬ 
um  salts. 

Inasmuch  as  the  pitchblende  concen¬ 
trate  received  from  the  Great  Bear  mill 
is  the  j>roduct  of  a  gravity,  Avater- 
c'assification  process,  it  contains,  be¬ 
sides  the  uranium  and  silver,  other 
heaA  V  metals  as  impurities.  These  are 
mostly  in  the  form  of  arsenopyrite, 
chalcopyrite,  galena,  cobalt,  and  bis¬ 
muth  minerals.  Also  present  are 
gangue  materials  like  quartz,  hematite, 

Iiase<l  ’cn  a  paper  presented  by  the 
author  before  the  American  Institute  of 
t’lieiiiicai  Enjriiieers.  Toronto,  t'anada.  Mav 
•-'.A.  1!«7. 


barite,  calcium,  and  manganese  car¬ 
bonates.  The  pitchblende  is  by  far  the 
most  abundant,  the  concentrate  con¬ 
taining  35  to  50  per  cent  of  uranium 
and  1  to  7  per  cent  silver,  depending 
on  the  part  of  the  mine  from  which 
the  ore  was  taken. 

In  the  first  stage  of  the  wet  process¬ 
ing,  strong  sulphuric  acid  is  used.  In¬ 
asmuch  as  the  sulphides  and  carbon¬ 
ates  cause  gassing  and  foaming,  a 
preliminary  roast  Avas  found  necessary. 

The  hand-cobbed  ore  is  first  crushed 
to  F'in.  mesh,  mixed  with  the  finer 
classified  ore,  and  fed  to  a  Herreshoff 
furnace,  mechanically  rabbled  and 
kept  at  about  1,100  deg.  F.,  while  a 
good  floAv  of  air  is  maintained.  This 
decomposes  the  sulphides  and  carbon¬ 
ates,  and  A'olatilizes  some  arsenic  and 
antimony.  The  operation  is  continu¬ 
ous,  Avith  a  circulation  of  about  110  lb. 
of  ore  per  hour.  A  dust  collector 
attached  to  the  stack  recoA’ers  about  50 
lb.  of  fine  dust  per  24  hours. 

Sih’er  is  present  mostly  in  native 
form  and  is  not  amenable  to  the  usual 
Avet  extraction  by  sodium  cyanide  or 
hyposulphite  solution.  To  make  it  ex- 
tractible,  the  ore  is  re-roasted  AA-ith  salt 
to  chloridize  the  sih'er  and  uranium. 
Salt  is  mixed  with  the  product  of  the 
oxidizing  roast  in  proportion  to  its 
silver.  In  practice  5  to  10  per  cent 
is  used.  Chloridizing  is  done  in  a 
reA'erberatory,  hand-rabbletl.  taking 
four  hours  for  a  350-lb.  charge.  Tem¬ 
perature  is  kept  as  Ioav  as  possible  to 
aA’oid  loss  of  sih'er  chloride.  Avhile  a 
good  chloridization  is  obtained. 

When  discharged,  the  product  is 
alloAved  to  cool  and  is  ground  in  a  rod 
mill  to  minus  40  mesh  and  bagged. 
It  is  noAv  ready  for  the  Avet  process. 
The  40-mesh  size  is  fine  enough  for  a 
good  contact  Avith  the  chemicals  and 
coarse  enough  for  subsequent  filtra¬ 
tion.  One  hundred  pounds  of  raw  ore 
gives  about  97  lb.  of  roasted  product 
after  the  HeiTeshoff  roast,  and  about 
104  lb.  of  ground  ore  after  the  salv 
roast. 
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Roasting  and  milling  are  carried  on 
continuously  for  every  40-ton  carload 
received.  The  furnaces  are  then  shut 
down  for  a  day  or  two  for  cleaning 
and  repair.  Sampling  is  done  on 
every  5  tons  of  ground  ore.  A  liberal 
sample  is  taken,  allowing  not  only  for 
assays  but  also  for  laboratory  tests  of 
the  various  steps  three  to  four  weeks 
before  that  particular  batch  is  required 
for  treatment  in  the  plant. 

Silver  Recovery  and  Radium  Reduc¬ 
tion — The  first  step  in  this  series  of 
operations  is  a  sulphuric-acid  leach, 
followed  by  filtration.  About  420  lb. 
of  ore  is  leached  for  six  hours  in  a 
stoneware  vat,  using  sulphuric  acid 
diluted  one-to-one  with  water.  The 
ore  contains  only  about  one-half  of  1 
per  cent  of  barium  sulphate,  which  is 
hardly  sufficient  to  act  as  a  carrier  for 
the  radium.  An  equal  quantity  of 
barium  chloride  is  added  during  the 
leach,  and  during  the  second  hour 
about  5  per  cent  of  sodium  nitrate,  this 
to  oxidize  the  uranium  solution.  At 
the  end  of  this  operation,  a  few 
pounds  of  hydrochloric  acid  is  added 
to  take  care  of  soluble  silver.  After 
filtration  in  a  stoneware  suction  filter, 
an  insoluble  residue  is  separated  and 
a  filtrate  of  crude  uranium  sulphate  is 
obtained,  containing  as  impurities 
iron,  copper,  manganese,  calcium,  and 
other  soluble  metallic  compounds. 
This  filtrate  is  transferred  to  the  urani¬ 
um  refinery. 

The  insoluble  sulphate  residue  con¬ 
tains  the  radium,  barium,  silver,  lead, 
silica,  and  some  calcium.  It  is  assayed 
for  silver,  then  agitated  in  a  steel  re¬ 
volving  drum  for  three  hours  with  the 
necessary  quantity  of  sodium  hyposul¬ 
phite.  After  filtering  and  washing  in 
a  suction  filter,  the  silver  liquor  is 
precipitated  with  sodium  sulphide. 
The  silver  sulphide  is  passed  through 
a  filter  press,  dried,  ground,  and 


shipped  to  silver  refineries  in  the 
United  States.  This  product  contains 
75  to  80  per  cent  metallic  silver,  with 
a  small  amount  of  impurities,  such  as 
iron,  lead,  bismuth,  arsenic,  and 
antimony. 

The  residue  from  this  hypo-leaching 
contains  usually  12  to  18  per  cent  of 
lead  sulphate  and  is  now  treated  for 
extraction  of  the  lead.  This  is  done  by 
boiling  in  an  open  steel  kettle  for  1^ 
hours  with  caustic  soda,  filtering  in  a 
press,  and  then  completing  the  wash¬ 
ing  of  the  insolubles  in  a  battery  of 
pressure  filters.  The  lead  eliminated 
in  the  solution  is  not  recovered  com¬ 
mercially.  From  98  to  99  per  cent  of 
the  lead  is  removed;  also  some  silica. 

The  insoluble  residue  now  contains 
silica,  radium,  and  barium.  It  is 
boiled  with  soda  ash  in  a  steam- 
jacketed  autoclave  for  six  hours  under 
low  pressure.  The  carbonated  material 
is  filtered  and  the  washing  finished  in 
a  battery  of  pressure  filters.  The 
cakes  are  fed  into  stoneware  kettles, 
acidified  with  strong  hydrochloric  acid 
and  boiled.  Filtration  on  stoneware 
suction  filters  follows,  resulting  in  a 
residue  of  silica  containing  too  little 
radium  to  be  of  practical  importance, 
and  a  chloride  filtrate  containing  the 
barium  and  the  radium. 

The  chloride  liquor  is  pumped  to 
a  set  of  stoneware  precipitators  and 
agitated  with  a  slight  excess  of  sul¬ 
phuric  acid  for  six  hours.  After  settle¬ 
ment,  the  sulphate  concentrate  is 
drawn  off,  filtered,  and  washed.  It  is 
then  delivered  to  the  finishing  labora¬ 
tory.  The  sulphate  is  mostly  composed 
of  radium  and  barium,  and  carries 
impurities  of  lead,  calcium,  iron,  and 
silica.  The  quantity  of  radium-barium 
concentrate  produced  is  about  1.5  per 
cent  of  the  weight  of  the  original  ore, 
giving  a  reduction  ratio  of  about  1  ton 
of  sulphate  for  66  tons  of  ore. 


ELDORADO  CAMP  as  it  appeared  last  March, 
with  the  frozen  surface  of  Great  Bear  Lake 
in  the  background.  The  mill  is  in  the  upper 
right,  the  power  house  and  fuel  oil  tanks  are 
in  the  center,  and  the  bunkhouse  is  at  the  left 


For  100  lb.  of  ore  treated,  the 
weights  of  the  various  insoluble  resi¬ 
dues  during  the  series  of  operations 
are  as  follows:  After  sulphuric  acid 
leaching,  35-40  lb.;  after  hypo-leach¬ 
ing,  30-35 ;  after  caustic  soda  leaching, 
20-25 ;  and  after  soda  ash  and  muriatic 
acid,  10-20.  Some  high-grade  silver 
and  pitchblende  ore  treated  at  the 
plant  has  left  the  final  residue  amount¬ 
ing  to  only  6  per  cent. 

Small  losses  of  radium  occur  in 
every  operation,  mainly  in  the  waste 
liquors  of  caustic  soda  and  soda  ash. 
All  liquors  are  tested  for  radium,  and 
before  being  run  to  the  sewer,  small 
additions  of  barium  chloride  are  made 
to  pick  up  the  minute  quantities  of 
radium  which  pass  into  the  liquor  dur¬ 
ing  filtering  and  decanting.  After 
settlement  in  storage  tanks,  this  barium 
sediment  is  picked  up  from  time  to 
time,  and  used  to  supply  the  barium 
required  at  the  beginning. 

Equipment  used  in  these  stages  at 
Port  Hope  is  simply  large-size  labora¬ 
tory  units.  The  extremely  high  con¬ 
tent  of  radium  in  the  ore  requires 
that  only  small  lots  be  handled  at  one 
time,  and  recovery  and  washing  must 
be  unusually  complete.  Final  residues 
are  kept  down  to  about  3  mg.  of 
radium  and  25  oz.  of  silver  per  ton, 
and  their  re-treatment  is  no  longer 
economical  or  practical.  Recovery  of 
silver  is  over  95  per  cent  and  of 
radium  over  90  per  cent. 

Refining  Radium  Concentrates — The 
radium-barium  sulphate  concentrates 
are  transferred  to  the  laboratory, 
where  they  are  changed  to  carbonates 
by  boiling  with  soda  ash  in  steel 
kettles.  After  filtering  and  washing, 
the  carbonates  are  acidified  with  hy- 
drobromic  acid,  and  the  bromide 
liquors  are  purified  with  barium  hy¬ 
droxide  and  barium  sulphide  to  re¬ 
move  the  lead,  iron,  and  copper.  All 
impurities  and  insoluble  residue  are 
collected,  and  when  a  certain  quantity 
has  accumulated,  they  are  treated 
again  with  sulphuric  acid,  soda  ash, 
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and  hydrobromic  acid,  and  the  purified 
solution  is  added  to  the  bromide  liquor 
already  available.  The  final  residue 
still  carries  a  little  radium  and  is  sent 
back  to  the  leaching  vats  at  the  start 
of  the  wet  process. 

Separation  of  the  radium  from  the 
barium  is  done  by  fractional  crystalli¬ 
zation,  using  the  difference  of  solu¬ 
bility  in  water  of  radium  and  barium. 
The  purified  bromide  liquors  are 
evaporated  to  saturation  and  allowed 
to  cool.  Crystals  form  in  the  bottom, 
richer  in  radium  and  poorer  in  barium 
than  the  liquor  above.  The  operation 
is  repeated  separately  on  the  crystals 
and  on  the  solution  in  a  system  of 
quartz  basins  and  Monel  metal  pails 
to  insure  an  even  flow  of  successively 
richer  and  richer  radium  bromide  in 
the  crystals,  and  poorer  and  poorer 
barium  bromide  in  the  liquors.  The 
initial  solution  of  bromide  has  a  ratio 
of  about  1  part  radium  to  400,000 
parts  barium.  The  head  crystals,  after 
about  ten  crystallizations,  show  about 
1  part  radium  to  about  600  parts 
barium.  These  are  separated  from  the 
system  and  accumulated  for  a  month. 
They  are  then  re-purified  in  the  same 
way  as  the  original  liquor,  and  the 
crystallization  is  restarted  and  carried 
to  a  point  where  the  ratio  is  9  parts 
of  radium  to  1  part  of  barium.  They 


are  then  dried,  transferred  into  glass 
tubes,  and  sealed  therein  by  a  blow¬ 
torch. 

The  waste  liquor  of  barium  bromide 
is  exhausted  from  the  fractionation 
system  when  it  shows  a  radium  content 
2x10'®  mg.  of  radium  per  liter.  It  is 
used  to  regenerate  the  hydrobromic 
acid  by  precipitation  with  sulphuric 
acid  and  evaporation  of  the  solution 
on  a  water  bath. 

Uranium  Salts— Filtrate  from  the 
acid  solution  of  the  ore  (first  stage  in 
the  wet  processing  of  the  roasted  ore) 
is  pumped  to  a  separate  building  for 
refining  the  uranium.  The  liquor  is 
treated  with  an  excess  of  sodium  car¬ 
bonate  which  takes  uranium  into  solu¬ 
tion  as  sodium  uranyl  carbonate  and 
precipitates  the  iron,  manganese,  and 
most  of  the  copper.  The  sodium  uranyl 
carbonate  liquor,  after  settling,  is  de¬ 
canted  to  tanks  and  decomposed  with 
sulphuric  acid.  Caustic  soda  is  added 
to  precipitate  a  crude  sodium  uranate, 
which  is  isolated  in  filter  presses  and 
dissolved  in  sulphuric  acid.  Small 
impurities  are  precipitated  by  adding 
sodium  sulphide.  The  clear  filtrate  is 
freed  of  hydrogen  sulphide  and  sul¬ 
phur,  and  sodium  hydroxide  is  added 
to  precipitate  the  orange  or  yellow 
sodium  uranate  of  commerce.  This 
product  is  washed,  pressed,  dried. 


ground,  bagged,  and  shipped.  The 
difference  in  color  between  the  orange 
and  the  yellow  is  accounted  for  by  the 
different  amounts  of  caustic  soda  used 
for  the  precipitation,  the  orange  re¬ 
quiring  an  excess  of  caustic. 

Black  oxide  of  uranium  is  made  by 
dissolving  purified  sodium  uranate  liq¬ 
uor  and  precipitating  with  ammonium 
hydroxide,  washing,  drying,  and  burn¬ 
ing  in  crucibles  in  an  electric  furnace. 
Ammonia  is  driven  off  and  the  mate¬ 
rial  reduced  to  the  desired  compound. 
Uranium  nitrate  is  made  by  dissolving 
the  oxide  in  nitric  acid  and  crystal¬ 
lizing  the  product  from  water  in  large 
porcelain  trays.  Uranium  acetate  is 
made  by  dissolving  the  hydrate  in 
acetic  acid  and  recrystallizing  from 
water. 

Plant  operations  are  controlled,  so 
far  as  radium  is  concerned,  by  a 
physics  laboratory,  where  measure¬ 
ments  of  radium  in  tl;ie  ore,  residues,  or 
tailings  at  various  ^leps  in  the  process 
are  made  by  electroscope.  Tests  of  the 
air  in  the  working  rooms  are  also 
made,  to  check  its  radium  emanation 
content. 

The  ratio  of  radium  to  uranium  in 
the  Canadian  pitchblende  ore  has  been 
established  in  this  laboratory  at  2  6 
mg.  of  radium  element  in  equilibrium 
with  every  1  per  cent  uranium  oxide. 


RADIUM  is  separated  from  barium  in  the  reiinery  at  Port 
Hope  by  fractional  crystallization,  taking  advantage  of 
the  difference  in  solubility  of  the  two  salts  in  water. 
Here  the  solution  is  being  evaporated  in  Monel  metal  pails 


URANIUM  BYPRODUCTS  made  in  the  course  of  refining 
radium  amount  to  approximately  12  tons  monthly  ot  Port 
Hope.  Here,  with  laboratory  methods  and  equipment, 
sodium  uranate  is  being  refined  in  tanks  of  redwood  or 
Douglas  fir 


Glass 


An  Interesting 


HE  MAKING  of  f>la.ss  fiber 
— the  newest  aehievenient  of 
modern  technical  i-esearch  aj)- 
plied  to  an  art  afres  old — ])re- 
sents  aspects  of  spei'iali  interest  to  the 
metallurgist  as  well  as  possibilities  of 
use  elsewhere  in  the  mining  industry. 
The  same  systematic  application  of 
])reeise  knowledge  and  scientific  {)foce- 
dure  that  has  given  birth  to  a  multi¬ 
tude  of  glass  products  since  the  tyrn 
of  the  century  has  achieved  a  veritable 
miracle  in  the  production  of  extreme'y 
fine  soft  fibers  from  molten  glass. 
While  retaining  the  valued  qualities  of 
glass  in  its  customary  form,  this  new 
product  opens  up  new  fields  of  service 
heretofore  existing  only  in  the  imag¬ 
ination. 

In  brief,  glass  fiber  is  now  produced 
commercially  in  a  matted  form  used 
as  battery-plate  retainers  and  for  the 


Fiber 


New  Material 


thermal  insulation  of  buildings,  rail- 
I'oad  cars,  trucks,  buses,  ci)oking 
stoves,  refrigerators,  and  other  miscel¬ 
laneous  industrial  and  domestic  eipiip- 
ment;  and  as  a  yarn  from  which  a 
wide  range  of  textile  products  are 
fabricated.  The.se  include  fibrous  glass 
tape,  rope,  j>ackings,  netting,  and  a 
wide  range  of  cloths  (both  woven  and 
knitted)  for  industrial  uses,  particu¬ 
larly  filtration.  Uses  in  metallurgical 
work  should  include  cloth  for  gas  fil¬ 
tration  in  smelter  baghouses  and  else¬ 
where,  for  electrolytic  diaphragms, 
and  for  filtration  of  chemicals  contain¬ 
ing  acids. 

Glass  fiber  is  not  new.  For  years 
glass  filaments  have  been  drawn  from 
molten  glass,  but  only  within  the  past 
three  years  has  the  product  been  avail¬ 
able  for  practical  uses.  The  contribu¬ 
tions  of  the  new  ])rocess  lie  in  making 


GLASS  FIBERS,  iust  produced  at  a  temperature  oi 
2,300  deg.  F.,  and  to  line  that  there  are  bil¬ 
lions  of  them  in  the  mass  seen  here,  move  for¬ 
ward  in  this  snow-like  mat  on  the  conveyor  at 
the  Corning  Glass  works 


the  fibers  sufficiently  fine  to  permit 
ease  in  handling  and  fabrication  on 
standard  textile  equipment,  and  in  re¬ 
ducing  costs  to  the  point  where  in¬ 
dustry  can  economically  use  the  many 
and  varied  forms  in  which  glass  fiber 
is  now  available.  As  can  be  expected, 
present  prices  are  somewhat  high,  but 
in  numerous  instances  glass  fiber 
products  have  already  justified  them¬ 
selves  at  the  present  scale  of  prices, 
while  manufacturers  look  to  improve¬ 
ments  in  process  and  larger  volume  to 
justify  substantial  reductions  in  cost 
as  this  new  industry  forges  ahead. 
Two  companies,  the  Corning  Glass 
Works  and  the  Owens-Illinois  Glass 
Company,  have  been  manufacturing 
glass  fiber  products  for  over  a  year 
while  conducting  thorough  investiga¬ 
tion  of  all  possible  applications. 

Of  particular  interest  is  the  attain¬ 
able  range  in  the  composition  of  the 
molten  glass  within  very  wide  limits 
which  permit  variations  in  physical 
and  chemical  characteristics  of  tin* 
fiber  in  the  ratio  of  about  two  to  one. 
Corning  .scientists  have  long  been  a(‘- 
tive  in  this  phase  of  glass  technology. 
They  claim  to  have  some  300  composi¬ 
tions  from  which  fibers  can  be  made, 
each  with  individual  properties  and  a 
wide  range  of  colors.  Glass  fiber  is 
thus  a  generic  tei-m  covering  a  whole 
family  of  fibers,  from  which  are 
chosen  those  best  adapted  to  specific 
situations. 

In  making  fiber  for  insulation  pur¬ 
poses  the  molten  glass,  converted  to 
filament  form,  is  projected  at  great 
speed  on  to  a  moving  conveyor,  the 
width  and  thickness  of  the  deposit  de¬ 
pending  upon  the  cai)acity  of  the  pro¬ 
ducing  unit  and  the  coiu’eyor  spwd. 
The  product  is  an  interlinked  snow- 
white  resilient  mass  or  mat  of  glass 
fibers  varying  from  to  2  in.  in 
length  and  0.0004  in.  in  diameter. 
These  mats  weigh  lb.  per  cubic  foot 
and  possess  form  and  physical 
strength  which  permit  their  use  for 
many  insulation  purposes  without 
further  })rocessing.  The  mat  form  is 
also  the  raw  material  fi’om  which  a 
whole  range  of  special  products  are 
made,  such  as  high-density  blankets, 
nodulated  wool  for  blowing  by  ma¬ 
chine,  refi’igerator  insulation,  and  so 
on.  At  70  deg.  F.  a  square  foot  of 
mat  at  1^-11).  density  transmits  an 
average  of  only  0.27  R.t.u.  i)er  de¬ 
gree  Fahrenheit  temperature  differ¬ 
ence  per  inch  thickness  per  hour. 

Glass  yam  is  produced  according  to 
a  similar  principle,  the  fibers  being  de- 
posited  on  the  belt  in  the  form  of  a 
delicate  web  which  is  wound  on  tubes 
and  then  twisted  to  form  yarn.  Subse- 
{Contimied  on  patje  44) 


In  matted  form  it  is  valuable  for  thermal  insu¬ 
lation  .  .  .  Made  into  yarn  and  woven,  it  yields 
fabrics  that  have  many  industrial  possibilities 
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Choosing  a 
Mining  Method 

For  Gold-bearing  Gravels 


$9,843  for  a  total  shipping  weight  of 
607,310  lb.,  is  itemized.  Transport 
from  Fairbanks  to  the  j)roperty  ai 
1.5c.  per  pound  on  603,460  lb.  (omit¬ 
ting  the  truck)  amounts  to  $9,060,  giv¬ 
ing  a  total  to  this  point  of  $103,983. 
General  expense,  estimated  at  12^  per 
cent,  comes  to  approximately  $13,000, 
making  a  total  of  $116,983,  to  which 
is  added  10  per  cent,  or  $11,698,  for 
an  emergency  fund,  making  the  total 
$128,681. 

Installation — The  dredge  coini>any 
estimates  the  cost  of  installing  the 
dredge  at  .$7,500.  Installation  of  the 
five  .storage  tanks,  weighing  12,150  lb. 
at  4c.  per  pound,  will  cost  $486  addi¬ 
tional,  making  the  total  installation 
cost  $7,986. 


nThe  cost  of  dredging  .  .  .  Estimated  operating  expense  favors 
use  of  power  scraper  by  narrow  margin 


►the  object  op  the  authors  ita.s' 

to  determine  ichich  of  three  methods 
was  cheapest  for  working  a  certain 
placer  property  near  Circle,  Alaska. 
Two  of  the  methods — namely,  hydraul- 
icking  and  mining  with  a  power  drug 
scraper — were  considered  in  detail  in 
the  first  part  of  this  article,  which  was 
published  in  the  July  issue,  beginning 
on  p.  342.  The  third  method,  dredg¬ 
ing,  is  taken  up  in  the  present  issue. 


yrCCOKDING  to  Thorne  and 
/  \  Hooke,®  ideal  dredging  ground 
should  include  the  following: 
mL.  A.  (1)  A  comparatively  level 
surface.  (2)  Ample  water.  (3)  Not 
too  large  boulders.  (4)  Very  little  clay. 
(5)  P''ew  buried  timbers.  (6)  Ample 
ground.  (7)  Not  too  great  depth.  (8) 
Fair  values.  (9)  Absence  of  too  many 
cracks  and  potholes  in  bed  rock.  (10) 
Not  too  hard  bed  rock. 
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Assistant  Professor  of  Minina 

R.  H.  Storch 

Senior  Student,  School  of  Mines 
University  of  Idaho,  Mosow,  Idaho 


liceause  it  is  easily  transported  and 
(‘rected  and  gives  a  longer  life  with 
less  cost  for  upkeep. 

The  equipment  required  for  dredging 
is  given  in  Table  XIIT.  All  costs  are 
f.  0.  b.  Seattle. 

To  the  total  outlay  for  equipment 
given  in  Table  XIII — namely,  $81,048 
— must  be  added  3  per  cent  of  the 
total  for  tools,  or  $2,432,  and  $1,600 
for  buildings  complete  at  the  property. 
This  brings  the  total  to  .$85,080. 

In  Table  XIV,  the  freight  from 
Seattle  to  Fairbanks,  amounting  to 


Development  Drilling — This  will  cost 
the  same  amount  as  that  previously 
estimated  for  mining  with  a  power 
drag  scraper,  or  $18,600. 

Operating  Cost — Items  entering  in¬ 
to  the  cost  of  labor  are  given  in  Table 
XV.  The  total  of  .$4,450  divided  by  30 
gives  a  daily  cost  of  $148  for  labor. 
I^uel  and  supplies  are  itemized  in 
Table  XVI,  the  total  coming  to  $3,657, 
equivalent  to  a  daily  cost  of  .$122. 
Maintenance  is  taken  at  4  ]»er  cent  on 
all  equipment  and  buildings.  Applying 
this  to  $128,681,  we  get  $5,147,  or  a 
daily  charge  (180  days)  of  $29.  De- 


Table  XIII — Equipment  Required 
for  Dredging 

Cost 


I>iesel  ("aterpillar  tractor  RlMt  .<S.87o 

2%-cu.  yd.  Crescent  hydraulic 

scraper  .  1.200 

Ford  truck.  Model  BB .  90a 

5  storajre  tanks  for  fuel  oil  and 
gasoline  (60-bbl.  capacity. 

72x144  in.)  .  S7o 

Keystone  drill  .  4,<»0o 

Boarding-house  ecpiipment  ....  200 

Yuba  dredge,  steel  hull.  :i-cu.  fr. 
buckets,  with  two  00-hp.  diesel 
engines  .  70.000 


Total  . .  .SSI.  048 


Table  XIV  —  Freight — Seattle  to  Fairbanks 


Shipping  Weight. 

Wharf 

Overweight 

Total 

Equipment 

Pounds 

Charges 

Charges 

Freight 

RD  6  Caterpillar . . 

.  15,560 

$8.00 

$20.00 

$265 

Crescent  scraper  . 

.  1 , 7,50 

1.05 

27 

.  .3 , 8.50 

2.00 

1.50 

12,150 

y.uo 

191 

Keystone  drill  . . 

14,000 

7.. 50 

18.00 

240 

Dredge  . 

.  560 . 000 

420.00 

1 50.00  ( ,1 1 

8.970 

Total  . 

.  607,310 

.89 . 843 

(«)  20  per  cent  of  dredge  is  assunied  to  have  excess  weight. 


The  property  under  consideration 
ai»})ears  to  be  ideal  for  dredging.  Tlie 
dredge  chosen  for  the  comparative 
calculations  is  a  3-cu.ft.  bucket-ty])e 
Yuba  unit.  Its  capacity  is  75.000 
cu.yd.  per  month  with  an  average 
ojicrating  time  of  20  to  21  hours  per 
day.  The  hull  is  of  the  sectionalized- 
jiontoon  type,  made  of  steel.  If  elec¬ 
trically  operated,  the  power  required 
would  be  152  hp.,  and  a  boiler  2>’ant 
would  have  to  be  installed.  The  cost 
of  coal  in  Fairbanks  is  .$6.75  per  ton 
in  50-ton  carload  lots.  Because  of  the 
e.xcessive  transiiortation  costs  to  the 
l)ro))erty,  however,  a  steam  ]>lant  will 
not  be  considered.  Instead,  the  jiower 
unit  will  consist  of  two  90-hp.  die.sel 
engines.  A  .steel  hull  likewise  is  .selected 

s  Thorne.  W.  E.,  and  Ilooke.  A.  W.  r 
“Mining  Alluvial  Deposits.”  I’p.  110.  Min¬ 
ing  Puhllcations,  Ltd.,  London  il!t2!i). 


Table  XV — Cost  of  Labor 


1  dredge  master  at  ^.’ioO .  .8;).'>0 

3  diesel  operators,  2  at  ^240.  and 

1  at  $300 .  780 

3  Minchnien  at  .8300 .  000 

1  panner  at  $200 .  200 

0  men  as  deck  hands  and  shoremen 

at  $185  .  1,110 

1  cook  and  helper  at  $350 .  350 

1  truck  driver  at  $180". .  ISO 

1  part-time  tractor  operator  at 

81. SO  .  180 

1  euffineer  in  charge  at  .84<»0.  .  .  .  400 

Total  . .  $4. 4.50 


Table  XVI — Cost  of  Fuel  and 
Supplies 


2  90-hp.  diesel  engines  using  O..-,  lb. 
per  bhp.-hr.  0.5xl/7.5x22xl80x 

:50x$0.27  .  .82.140 

2  90-hp.  diesels  using  1  gal.  lubri¬ 
cating  oil  per  l.,500  bhp.-hr. 

22xl80x.30x$0.»>5  -f-  1.500 .  52 

Gasoline  used  by  truck,  900  gal. 

per  month,  at  $0.25 .  225 

Fuel  oil  for  tractor,  estimated  370 

gal.  per  month .  100 

Food  and  fuel  for  19  men  i>er 

month  at  $2  per  day .  1.140 

Tot.-il  . .  .  .  $3,657 
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Table  XVII — Depreciations  and  Resale  Value,  Dredging 


Life  of 
Equipment, 

Resale  Value 

Yearly  Depre¬ 
ciation  Based 
oil  10-Year  Life 

Equipment  and  Buildings 

Years 

at  End  of  10  Years 

When  Sold 

Dredge  . 

20 

$10,000 

$6,000 

Keystone  drill . 

10 

500 

350 

Crescent  scraper . 

10 

None 

120 

Buildings  .  . 

20 

None 

160 

Ford  truck  . 

.  5 

$150 

150 

Storage  tanks  . 

10 

None 

87 

Tools . 

10 

None 

242 

Total  . 

$7,109 

Table  XVIII— Total  Daily  Oper¬ 
ating  Charges 


.  $14S 

Fuel  and  supplies . 

.  122 

Maintenance . 

.  29 

Development . 

....  10 

Depreciation  . 

.  40 

Fixed  charges . 

.  140 

Total  . 

.  _  $489 

velopraent  drilling  cost  chargeable  to 
operation  comes  to  a  total  of  $1,860 
for  180  days  or  $10  per  day.  This  is 
arrived  at  by  taking  6x75,000  cu.yd. 
or  450,000  cu.yd.  excavated  per  season 
and  assuming  that  an  additional  25 
per  cent  is  blocked  out,  making  the 
total  yardage  1.25x450,000,  which  total 
being  divided  by  $0.0033  gives  the 
aforesaid  $1,860. 

Charges  for  depreciation  entering 
into  operating  cost  are  given  in  Table 
XVII.  As  with  the  drag  scraper,  de¬ 
preciation  is  based  on  a  life  of  ten 
years.  The  total  $7,109,  spread  over 
180  days,  gives  a  daily  charge  of  $40. 

Fixed  charges  entering  into  operat¬ 
ing  cost  are  taken  as  follows:  Interest 


Glass  Fiber 

{Continued  from  page  42) 

quent  processes  are  carried  out  on 
standard  textile  equipment,  although 
a  special  technique  is  necessary  be¬ 
cause  of  the  special  properties  of  glass 
fiber.  Textile  fibers  are  about  10  to 
12  in.  long  and  0.0003  in.  in  diameter. 
This  fiber  has  been  made  experi¬ 
mentally  as  small  as  0.0001  in.  in 
diameter,  which  of  course  renders  it 
invisible  to  the  naked  eye. 

In  the  present  state  of  development 
the  quality  of  glass  fiber  textile  prod¬ 
ucts  fails  to  match  that  of  certain 
other  natural  fibers  in  respect  to  ab¬ 
rasion  resistance  or  flexing,  nor  do 
they  stand  heavy  pressures.  Some  of 
these  defects  can  be  overcome  by  spe¬ 
cial  treatments  and  there  are  also 
possibilities  of  improving  the  product 
so  as  to  correct  them.  Advantages  in¬ 
cluding  resistance  to  acids  (except  hy¬ 
drofluoric),  high  temperatures,  weath¬ 
ering,  rotting,  fading;  also  lack  of 
stretch  or  shrinkage.  Glass  fiber  tex¬ 
tile  products  contain  no  organic  ma¬ 
terials  and  thus  they  maintain  their 
strength  under  severe  temperature  and 
chemical  conditions.  For  electrical 
work  glass  fiber  materials  should  have 
wide  application. 


Table  XIX — Comparison  of  Two 
Methods 


Items 

Drag 

Equipment  and  build- 

Scraper 

Dredge 

iugs  . . 

Freight,  Seattle  to 

$43,935 

$85,080 

Fairbanks  . 

Freight,  Fairbanks  to 

2,491 

9,843 

property  . 

2,174 

9,060 

General  expense  . 

6,100 

13,000 

Emergency  fund  . 

5,470 

11,698 

Installation  . 

4,820 

7,986 

2,315 

18,600 

Development  (drilling) 

18,600 

Total  . 

Development  (drill- 

$85,905 

$155,408 

ing)  . 

$9.00 

$10.00 

Operating  . 

360.00 

270.00 

Depreciation  . 

42.00 

40.00 

Maintenance  . 

14.00 

29.00 

Fixed  charges  . 

78.00 

140.00 

Total  per  day . 

503.00 

489.00 

Cubic  yards  per  day 
Cost  per  cubic  yard. 

2,800 

2,500 

cents  .  .18.0  .19.6 


on  investment,  6  per  cent;  taxes,  1.50 
per  cent;  redemption,  8.72  per  cent; 
the  total  percentage  being  16.22.  The 
total  fixed  charges  are  as  follows : 
Equipment  and  buildings,  $128,681 ; 
installation,  $7,986;  development,  $18,- 
600;  the  total  being  $155,267.  Apply¬ 
ing  the  total  percentage  to  this  amount 
we  obtain  $25,200,  equivalent  to  a 
daily  charge  (180  days)  of  $140. 

The  daily  operating  charges  calcu¬ 
lated  in  the  preceding  paragraphs  are 
tabulated  in  Table  XVIII.  The  total 
of  489  divided  by  the  daily  yardage 
of  2,500  is  equivalent  to  19.6c.  per 
cubic  yard. 

Cost  Per  Cubic  Yard — The  estimated 
profit  per  cubic  yard  is  thus  seen  from 
the  foregoing  to  be  54.3c.  minus  19.6c., 
or  34.7c. 

From  the  analysis  made,  operating 
costs  are  slightly  in  favor  of  the  drag 
scraper  (1.6c.  per  cubic  yard).  Some 
dredging  companies  in  the  North  plan 
on  a  cost  of  15c.  per  cubic  yard.  This 
does  not  include  stripping  or  thawing ; 
neither  of  these  are  involved  in  this 
problem.  It  is  not  clear  if  this  15c. 
cost  includes  amortization  of  the  in¬ 
vestment  and  interest  and  taxes. 

So  far  as  the  present  problem  is 
concerned,  the  choice  would  seem  to 
lie  with  the  drag  scraper  if  limited 
capital  were  available,  and  with  the 
dredge  if  it  could  be  financed.  In  favor 
of  the  dredge  also  is  the  fact  dredges 
have  been  used  for  years  and  are  of 
proved  value.  The  drag  scraper  is,  so 
to  speak,  in  its  infancy  so  far  as 
alluvial  mining  is  concerned. 

Table  XIX  gives  a  comparison  of 
the  various  expenses  involved. 


Moving  Table  Deck 

Recently,  a  handy  way  of 
moving  deck  tables  in  a  mill 
.was  developed  by  Walter  Hager, 
table  carpenter  at  the  Leadwood  mill 
of  the  St.  Joseph  Lead  Company,  at 
Bonne  Terre,  Mo.  The  photograph 
shows  the  completed  carriage,  which 
is  6  ft.  long,  4  ft.  high,  and  30 
in.  wide.  Constructed  of  1;^  in.  pipe, 
welded  at  all  joints,  the  carriage  rolls 
on  4-in.  swivel-type  bearing  rollers. 

In  use,  the  table  is  pushed  along  the 
table  floor  aisle  to  the  desired  spot 
alongside  of  a  table  and  the  worn  deck 
is  transferred  by  means  of  chain 
blocks  to  the  carriage  top  and  rolled 
to  the  repair  shop.  The  height  of  the 
carriage  permits  the  deck  to  clear 
tables  either  side  of  the  aisle.  After 
the  old  table  top  has  been  removed,  the 
new  deck  is  placed  on  the  carriage  and 
pushed  back  along  the  table  floor  aisle. 


To  Move  Large  Armatures 

A  CONVENIENT  METHOD  for 
handling  the  armatures  from 
the  driving  mechanism  motor 
of  13-  and  15-ton  Goodman  locomo¬ 
tives  has  been  devised  by  A.  L.  Free¬ 
man,  mechanical  foreman  of  the 
Desloge  division  of  the  St.  Joseph 
Lead  Company  at  Bonne  Terre,  Mo. 
Two  separate  wheels  are  clamped  to 
bearing  housings  of  the  armature  as 
shown,  making  the  unit  act  as  a  truck. 

This  truck  can  be  transported  to  the 
shaft,  rolled  onto  the  cage,  and  then 
to  the  electric  shop.  After  repairs, 
the  wheels  are  again  clamped  on  and 
the  armature  is  returned  to  the  loco¬ 
motive. 
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Disseminated  Kyanite 


Milled 

Successfully 
By  Celo  Mines 


North  Carolina  company  working  large 
deposit  of  this  refractory  .  .  .  Present 
flowsheet  the  result  of  long  experiment 


fjneiss.  Kyanite  is  to  be  found  in 
small  quantities  throughout  the  Caro¬ 
lina  gneiss,  and  the  possibility  sug¬ 
gests  itself  that  the  ore  has  been 
formed  by  replacement  of  the  quartz 
in  that  formation  with  kyanite.  On 
the  other  side  of  the  deposit  opposite 
the  contact  the  ore  is  lost  gradually  in 
the  Carolina  gneiss. 

In  composition  the  ore  is  approxi¬ 
mately  15  per  cent  kyanite,  10  per 
cent  garnet,  30  per  cent  mica,  and 
about  5  per  cent  miscellaneous  min¬ 
erals,  of  which  about  27  per  cent  are 
sulphides,  the  remainder  being  quartz. 
The  sulphides  are  mostly  pyrrhotite, 
with  some  pyrite,  chalcopyrite,  galena, 
and  sphalerite.  They  carry  about  60c. 
per  ton  in  gold  and  silver. 

The  deposit  is  roughly  cigar  shaped 
in  horizontal  section,  the  dimension  of 
this  being  2,000  ft.  to  half  a  mile  long 
and  300  to  350  ft.  wide.  It  strikes 
north  and  south  and  dips  westward  at 
about  77  deg.  Thus  the  upper  end  of 
the  orebody  is  exposed,  save  for  a 
slight  overburden  in  most  places,  on 
the  side  of  Celo  Mountain  above  the 
line  where  the  contact  plane  of  the 
two  gneisses  cuts  the  surface,  this  line 
following  the  contour  approximately 
at  that  elevation.  The  steep  dip  sug¬ 
gests  continuity  at  depth.  The  first 
step  in  opening  the  deposit  has  been 
to  make  a  side-hill  cut  along  this  con¬ 
tour,  and  from  the  level  area  thus  pro¬ 
duced  to  attack  the  ore  above  the  con¬ 
tour  at  various  places  (at  present 
three),  the  broken  rock  being  trammed 
to  the  mill  over  a  36-in.  gage  track 
laid  at  the  outer  edge  of  the  side-hill 
cut  and  following  the  contour.  A 
face  of  ore  165  ft.  hign  is  now  exposed 
in  the  first  and  largest  of  these  mining 


CONCENTRATOR  of  Celo 
Mines,  high  on  the  slope  of 
Celo  Mountain,  in  rugged 
western  North  Carolina.  The 
plant  is  treating  175  tons  of 
ore  daily  on  three  shifts 


OPEN-CUT  MINE— One  of 
the  working  faces  where 
the  kyanite  ore  is  being 
drilled  and  blasted  and 
then  loaded  by  this  %-ctt.yd. 
gasoline  shovel  for  trans¬ 
port  to  the  mill.  A  scraper 
is  used  in  moving  over¬ 
burden 


V.  L.  Mattson 

Manager,  Celo  Mines 

Burnsville,  N.  C. 


Kyanite,  the  mineral  whose 
bluish-white,  flat-bladed  crys¬ 
tals  are  familiar  to  perhaps 
all  who  have  even  a  slight 
acquaintance  with  mineralogy,  con¬ 
tinues  to  win  new  recognition  in  the 
refractory  field  by  reason  of  its 
mullite-forming  characteristic.  Do¬ 
mestic  supply  is  keeping  pace  with 
demand  as  this  gradually  grows,  and 
the  at-present  small  producing  in¬ 
dustry  seems  at  least  well  stabilized. 
The  principal  sources  of  supply  are 
not  to  be  considered  as  typified, 
however,  by  the  conspicuously  large, 
flat-bladed  crystals  just  mentioned. 


The  deposits  that  contaip  such  kyanite 
were  the  earliest  to  be  noticed  and 
have  indeed  yielded  some  production, 
but  by  reason  of  their  limited  size  can 
hardly  become  important  sources  of 
supply.^  It  is  the  disseminated  deposit 
containing  the  kyanite  in  relatively 
small  crystals  distributed  through  large 
masses  of  rock  to  which  industry  must 
look  for  any  important  commercial 
production.  Such  a  deposit  is  being 
worked  near  Burnsville,  in  North 
Carolina,  by  Celo  Mines.  The  site  is 
some  15  to  16  miles  from  Spruce  Pine. 

This  deposit  is  evidently  a  segrega¬ 
tion  in  the  Carolina  gneiss  along  the 
contact  of  the  latter  with  the  Roan 

*  “Progress  in  the  Commercial  Develop¬ 
ment  of  Kyanite  in  the  South  Atlantic 
States.”  V.  L.  Mattson.  Presented  at  joint 
meeting  of  Electrochemical  Society  and 
American  Ceramic  Society,  Asheville,  X.  C., 
April  27,  1934. 
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Mine  Ore 

80- Ton  Bin 
- 1 - 

IS  X  Q4-in.  T raylor  Joivy  Crusher 
Set  to-3  in. 

- 1 - 

Belt  Conveyor 

- 1 - 

350-Ton  Bin 
- 1 - 

24- in.  Jef  frey-Troylor 
Vibrotinq  Porn  Feeder 

1 

Grizzly 

_ 1^-in.  Opening _ 


Undersize 

I 

Conveyor  Belt 


Oversize 

9*t5-in.  Allis- Chalmers 
BlaKe-type  Crusher 
Setfo-/^g  in. 


3x5-ft.  Hum-mer  Screen 
6-Mesh  Cloth 


Oversize 

ril 


Undersize 


One  24x20-in.'^pe  B  and 
One  ISx^O-in.type  A 
Jeffrey  Hammer  Mill 


Elevator 

- 1 - 

8-in.  Pipe 

•  •  r 

LinK-  Belt  Screen 


Top  OecK.Scalpinq 
to  Protect 
Bottom  DecK 


Bottom  DecK 
16-  Ton  -  Cap 
Slotted  Screen 


Oversize 


Undersize 


4xl0-ft.  Hum-mer  Screen 
?8-Mesh  Cloth 


Minus16  Plus  18 
Oversize 

- \ - 

_ Storage 


Elevator 

l-Sutton,Steele  and  Steele  Air  Table 
Mica  Blown  BacK 


Kyanite 
Concentrate 
Containing 
Some  Quartz, 
Mica,  Garnet 


Cyclone 


Coarser 

iSia 

as  Tailing 
at  Head 
End 


Final 

Tail, 

Quartz, 

Some 

Mica 


Minus  28  Plus48 
Oversize 

I 

Storage 

Elevator 

- 1 - 

Distributor  Box 
T 


Undersize 
3x10- ft, 

Hum-mer  Screen 
46-  Mesh  Cloth 


Undersize 

- 1 - 

Waste 


2-Sutton;  Steele  and  Steele 
Standard  Air  Tables 


l-Dinqs  Magnetic  Separator 
1st  Roll  2nd  Roll  3rd  Roll  Non-Magnetic 


Garnet 

Kyanite 

Concentrate 


Mica  Blown  Back 


Waste  Middlings 

Returned  to 
Grinding 
Circuit 


Finished 

Kyanite 

Concentrate 

Sacked 
Directly  or 
Reground 


Fine  Mica  Coarser 
Suction  Hood  Removed 

End 


Final 

Tailing 


Exolon  Johnson  Induction  Magnetic  Separator 

Non-Magnetic 
Product, 
Kyanite  Plus 
Some  Quartz 


1st  Rotor 
96%  Garrret 


3rd  Rotor 


( Little  Iron) 


Middli 


ing 


Regrindinq  Unit 


6x9-ft  Ball  Mill 
Si  lex- 1  ined 
Inclosed  Circuit  by 
Elevator  with  8-ft. 
Gayco  Centrifugal 
Air  Separator 


2nd  Rotor 

- 1 - 

Mostly 
Bloc  ky 
Biotite 
Final 
Tailing 

V/aste  l-Sutton,  Steele  and  Steele  Air  Table 

Finished  Quartz  Middlings 


Returned 
to  Grinding 
Circuit 


Oversize 


Final  Product 
Shipped 


Kyanite 
Concentrate 
I 

Sacked  Directly 
or  Reground 


Tailing 

Waste 


Retiirned 
to  Grinding 
Circuit 


KYANITE,  MICA,  AND  GARNET  are  separated  by  this  flowsheet  as 
commercial  products.  The  treatment  includes  crushing  in  hammer  mills, 
air  separation,  and  magnetic  concentration 


places,  which  is  the  one  nearest  the 
mill.  The  third  and  latest  face  to 
be  exposed  is  only  60  ft.  high. 

Oi’e  to  supply  the  mill,  which  is 
ti*eatiug  175  tons  per  day  of  three 
shifts,  is  broken  with  down  holes  up 
to  22  ft.  in  length.  These  are  drilled 
with  three  machines :  an  I-R  BCR  430, 
for  holes  4  to  5  ft.  deep;  a  CP  10  for 


holes  up  to  16  ft.  in  depth;  and  a  CP 
52  for  22-ft.  holes.  Jaekbits  of  2|-in., 
2 1/8-in.,  and  2-in.  gage,  respectively, 
are  used,  the  gage  being  dropjied  every 
8  ft.  In  the  jirimary  breaking,  40  and 
60  per  cent  special  Du  Pout  and  Atlas 
gelatin  is  used,  with  electric  blasting 
caps.  The  procedure  followed  is  to 
put  two  of  the  drills  in  one  cut  and 


break  ground  for  one  day.  On  the 
following  day  this  muck  is  sledged  and 
bulldozed  to  convenient  size,  after 
which  it  is  loaded  into  8-ton  Western 
Wheeler  Scraper  cars  by  means  of  a 
gasoline-engine-driven  10-B  Bucyrus- 
Erie  shovel  having  a  3/8-cu.yd.  dipper. 
In  bulldozing  the  muck,  the  holes  are 
drilled  with  the  third  machine  and 
ordinary"  sharpened  steel,  and  are  shot 
with  20  and  40  per  cent  low-freezing 
gelatin  and  No.  6  caps  and  fuse.  Air 
for  the  drills  is  supplied  by  an  I-R 
10xl2-in.  ER  1  compressor  of  375- 
cu.ft.  capacity.  A  6-ton  Plymouth  lo¬ 
comotive  driven  by  a  Buda  engine 
hauls  the  ears  to  the  mill.  Powder  and 
caps  are  stored  separately  in  two  suita¬ 
bly  guarded  magazines,  respectively, 
along  the  track. 

For  moving  overburden  a  Mascot- 
type  scraper  is  used.  It  has  a  6-ft. 
blade  and  is  operated  by  a  Lambert 
hoist  which  is  direct-driven  by  a  40- 
hp.  slip-ring  motor.  The  pull  line  is 
of  |-in.  rope  and  1,500  ft.  long.  The 
tail  rope  is  ^  in.  in  diameter.  A  line 
of  poles  15  ft.  high,  each  provided 
with  a  homemade  snatch  block,  skirts 
the  track  and  permits  the  scraper  to  b(‘ 
used  on  any  of  the  three  working 
faces.  Where  it  is  out  of  the  hoist- 
man’s  sight  the  operation  is  directed 
from  the  face  by  telephone. 

The  concentrator  of  Celo  Mines 
stands  on  a  steep  site,  as  an  accom¬ 
panying  })hotograph  shows,  the  ore 
being  dumped  directly  into  an  80-ton 
bin  from  the  side-dump  cars.  Details 
of  the  crushing  and  subsequent  treat¬ 
ment  are  given  in  the  adjacent  flow¬ 
sheet.  The  prime  objective  in  crushing 
is  to  l)reak  the  ore  to  the  point  where 
the  maximum  amount  of  silica  is  re¬ 
leased  with  the  minimum  reduction  in 
size  of  the  kyanite,  or,  in  other  words, 
to  break  the  rock  without  crushing  the 
individual  grains. 

Reduction  in  jaw  crushers  in  two 
stages  to  minus-^-in.  size  is  followed 
by  screening  through  6  mesh  and  re¬ 
ducing  the  oversize  in  hammer  mills, 
with  subsequent  screening,  two  sizes 
of  products  being  produced:  minus  16 
plus  28  mesh  and  minus  28  plus  48 
mesh,  respectively.  The  latter  of  these 
is  treated  on  standard  Sutton,  Steele 
and  Steele  air  tables,  followed  by  in¬ 
duction  magnetic  separation  to  yield  a 
hnished  kyanite  concentrate,  a  98  per 
cent  garnet  concentrate,  a  mica  con- 
centi’ate  and  a  final  tailing.  The 
coarser,  or  minus  16  plus  28  mesh, 
product  is  treated  on  an  air  table  fol¬ 
lowed  by  a  Dings  magnetic  separator 
to  yield  a  finished  kyanite,  a  mica  con¬ 
centrate,  and  a  final  tailing.  The 
coarse  concentrate  and  the  fine  con¬ 
centrate  are  kept  separate  and  either 
is  sacked  directly  or  first  reground  as 
the  mai’ket  may  require. 

Regrindiiig,  where  required,  is  done 
in  a  silex-lined  ball  mill  working  in 
closed  circuit  with  a  Gayco  centrif- 
{Contirmed  on  page  94) 
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Aluminum 

A  Possible  Aid  in  Reducing  Silicosis 


Recent  research  shows  that  the  powder  reduces 
solubility  of  siliceous  materials  retained  m  lungs 


►INV  KSTiGATiON  OP  SiLicosis  by  McIn¬ 
tyre  Porcupine  Mines,  in  Ontario,  was 
undertaken  in  November,  1932,  with 
the  cooperation  of  the  Banting  Insti¬ 
tute’s  Department  of  Medical  Research. 
A  resultant  preliminary  report  pre¬ 
sented  by  the  authors  before  the  Acad¬ 
emy  of  Sledicine  in  Toronto  June  15 
last  and  published  in  the  Canadian 
Medical  Association  ‘‘Journal”  is  ex¬ 
cerpted  in  the  following.  Details  of  the 
pathological  findings  and  the  photo¬ 
micrograph  of  lung  tissues,  being 
highly  technical,  have  been  omitted. 
Those  who  may  be  interested  in  them 
shoxdd  consult  the  source  mentioned  in 
the  foregoing. 

At  the  outset  the  authors 
point  out  two  basic  facts 
established  by  other  investi- 
^  gators:  (a)  chemical  reaction 
and  not  the  physical  presence  of  silice¬ 
ous  material  is  responsible  for  the  pro¬ 
duction  of  fibrosis  in  silicosis;^  and 
(b)  tissue  reaction  to  quartz  is  defi¬ 
nitely  propox’tional  to  the  size  of  par¬ 
ticle — 1-3  micron  particles  produce 
acute  proliferative  fibrotic  response, 
whereas  10-12  micron  particles  produce 
only  a  foreign  body  reaction  up  to  a 
])eriod  of  three  veal’s.  Dangerous  silica 
particles  retained  by  the  lung  are  under 
5  microns  in  diameter." 

The  present  investigation  proceeded 
on  the  assumption  that  fibrotic  re¬ 
sponse  of  the  lung  tissue  might  be 
modified  if  the  solubility  of  the  silice¬ 
ous  material  retained  in  the  lung  could 
be  sutticiently  reduced.  Search  was 
therefore  made  for  reagents  which, 
when  added  to  silica,  would  reduce  its 
solubility. 

Various  elements  and  compounds 
were  investigated,  and  on  March  4, 
1936,  Denny  and  Robson  discovered 
at  the  McIntyre  mine  that  the  presence 
of  small  amounts  of  metallic  aluminum 
almost  completely  prevented  siliceous 
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material  from  passing  into  solution. 
This  discovery  was  made  after  investi¬ 
gating  Heffeman’s*  theory,  which  was 
based  .on  the  work  of  Bragg.^  Heffer- 
nan  suggests  that  silica  is  active  when 
freshly  fractured  because  of  its  molec¬ 
ular  structure,  which  presents  numer¬ 
ous  unsatisfied  oxygen  atoms  to  inter¬ 
act  with  tissue  elements.  This  suggested 
that  if  the  unsatisfied  oxygen  atoms 
could  be  satisfied  with  nascent  hydrogen 
the  effect  would  be  to  diminish  the 
toxicity  of  silica  in  tissue  and  change  a 
fibrotic  response  into  a  simple  foreign 
body  reaction. 

Animal  experimentation  was  com¬ 
menced  on  June  10,  1936,  dusting  a 
group  of  rabbits  with  mine  quartz,  to 
which  small  quantities  of  metallic  alu¬ 
minum  had  been  added.  In  this 
experiment  thirteen  rabbits  were  dusted 
in  specially  constructed  chambers.  Six 
control  animals  were  dusted  with  quartz 
alone,  and  seven  were  dusted  with 
quartz  plus  less  than  1  per  cent  of 
metallic  aluminum. 

At  various  intervals  up  to  six  months, 
the  lungs  and  other  organs  of  the 
animals  were  sent  to  Professor  Irwin 
for  pathological  examination.  On  sec¬ 
tioning  it  was  found  that  all  the  con¬ 
trols  showed  a  picture  varying  from 
early  to  well-established  silicosis,  de¬ 
pending  on  the  length  of  exposure. 
The  animals  subjected  to  silica  dust 
containing  metallic  aluminum  all 


showed  either  minimal  or  no  fibrosis 
of  the  lungs.  No  damage  was  seen  in 
the  lungs  or  other  organs  that  could 
be  attributed  to  the  presence  of  alumi¬ 
num.  These  results  showed  that  sili¬ 
cosis  was  inhibited  in  this  small  group 
of  rabbits  by  the  admixture  of  less 
than  1  per  cent  of  metallic  aluminum 
to  the  quartz  dust. 

Dusting  experiments  similar  to  the 
one  described  in  the  foregoing  are  now 
being  carried  on,  using  larger  groups 
of  animals.  From  this  group,  follow¬ 
ing  3^  months’  dusting,  the  lungs  of 
one  quartz  control  and  two  quartz  and 
aluminum  dusted  animals  were  sec¬ 
tioned.  The  lungs  of  the  control  ani¬ 
mal  showed  beginning  silicosis,  whereas 
the  two  animals  dusted  with  quartz  and 
1  per  cent  aluminum  showed  no  evi¬ 
dence  of  any  fibrosis. 

Siliceous  Materials  Used  for  Solu¬ 
bility  Tests*. — Samples  of  quartz  were 
obtained  from  Porcupine,  Kirkland 
Lake,  and  Sudbury  mining  districts,  in 
Ontario,  and  from  South  Africa. 
Samples  of  chert  and  quartzite  were 
obtained  from  British  Columbia,  Gray 
Vermont,  Georgia,  and  Ontario  gran¬ 
ites  and  a  red  Ontario  granite  were 
collected.  Samples  of  flint  and  various 
silicates  were  obtained.  Some  samples 
were  reduced  to  a  fine  powder  by 
grinding  dry  in  a  steel  mortar;  others 
(quartz)  in  a  quartz-lined  tumble  box, 
to  avoid  contamination  as  much  as 
possible.  The  quartz,  flint,  chert,  and 
quartzite  powders  were  all  minus  325 
mesh,  microscopic  examination  show¬ 
ing  that  over  half  of  the  material  was 
composed  of  particles  under  5  microns 
in  their  greatest  diameter.  The  sili¬ 
cates  were  minus  100  mfeh,  but  con¬ 
tained  many  flne  particles. 

Metallic  Aluminum  Powder. — Vari¬ 
ous  grades  of  aluminum  powder  were 

*  The  term  “solubility”  is  used  to  indicate 
the  concentration  of  silica  in  solution  ob¬ 
tained  under  the  conditions  as  noted. 
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Tests  done  in  Pyrex  glass  containers.  Constant  stirring 


Fig.  1  (left)  .  .  .  THE  EFFECT  of  metallic  aluminum  Fig.  2  (right)  .  .  .  THESE  CURVES  show  the  effect  on  the 

powder  and  acid  treatment  on  the  solubility  of  McIntyre  solubility  of  quortz  produced  by  adding  varying  amounts 

quartz  is  seen  by  comparing  these  three  curves  of  metallic  aluminum  powder 


tested.  It  was  found  that  the  activity 
of  the  aluminum  depended  upon  its 
state  of  division  and  purity  (Table  I). 
The  sample  that  proved  to  be  most 
satisfactory  contained  99  per  cent 
metallic  aluminum  and  was  minus  20 
microns.  The  usual  coating  used  in 
the  manufacture  of  metallic  aluminum 
powder  was  removed  by  washing  wdth 
ether.  This  procedure  was  found  to 
be  imperative. 

The  solubility  tests  were  done  rou¬ 
tinely  in  rubber-stoppered  Bakelite 
tubes,  but  platinum  and  pyrex  glass 
containers  were  also  used.  The  con¬ 
centration  of  the  silicate  ion  was  de¬ 
termined  colorimetrically  by  the  method 
of  King  and  Dolan.®,®  This  method  was 
used  routinely  after  it  was  found  to 
check  with  gravimetric  determinations. 

We  found  that  certain  types  of  silica 
sand  {e.g.,  Montreal  silica)  were  less 
soluble  than  naturally  occurring  quartz. 
This  led  to  a  complete  analysis  of 
mine  quartz,  which  was  found  to  con¬ 
tain  85  to  98  per  cent  silica  with  2 
to  15  per  cent  impurities,  the  bulk 
of  which  were  alkaline  earth  carbon¬ 
ates  (Table  II).  The  addition  of 
small  amounts  of  these  alkaline  car¬ 
bonates,  or  the  hydroxides  of  Na,  Ca, 
etc.,  added  to  the  silica  sand  increased 
its  solubility  as  shown  in  Tables  III 
and  IV.  When  the  impurities  of  mine 
quartz  were  removed  by  leaching  with 
hydrochloric  acid,  the  solubility  was 
com))arable  to  that  of  the  Montreal 
sand  (Fig.  1).  It  is  also  shown  in 
Chart  1  that  the  presence  of  metallic 
aluminum  reduces  the  solubility  of  nat¬ 
urally  occurring  quartz  to  less  than 
that  of  acid-treated  quartz. 

The  effect  of  varying  amounts  of 
metallic  aluminum  powder  on  the  solu¬ 
bility  of  quartz  was  determined  (Fig. 
2).  The  solubility  of  flint  and  quartz 
from  other  localities  was  found  to  be 
comparable  to  that  of  McIntyre  quartz. 


and  was  reduced  to  the  same  extent  on 
the  addition  of  metallic  aluminum. 
Various  other  samples  of  quartz, 
quartzite,  and  chert  were  found  to 
react  in  a  similar  manner  (Table  V). 

A  number  of  silicates  were  then 
tested  with  results  as  tabluated  in 
Table  VI. 

These  experiments  "were  planned 
with  two  fundamental  principles  in 
mind,  (a)  to  duplicate  as  far  as  pos¬ 
sible  the  dust  produced  underground 
by  blasting  {i.e.,  freshly  fractured, 
finely  particulate  dust  particles,  rela¬ 
tively  dry) ;  (b)  to  avoid  as  much  as 
possible  any  contamination  in  the  dust 
produced. 

Method  of  Experimental  Dusting. — 
Galvanized  iron  drums  31  in.  long  and 
22  in.  in  diameter  were  used  as  dusting 
chambers.  In  the  upper  portion  of 
each  drum  a  tumbling  box  was  intalled. 
These  boxes  were  constructed  of  -^-in. 
oak  and  measured  7  x  7  x  26  in.  out¬ 
side  diameter.  The  boxes  were  lined 
with  quartz  slabs,  ^  in.  to  1  in.  in  thick¬ 
ness,  which  were  keyed  in  position, 
leaving  an  inside  space  about  4  x  4  x  23 
in,  this  space  varying  in  size  from 
^  in.  to  1  in.  in  diameter.  These  boxes 
were  driven  by  a  %-hp.  motor,  and  re¬ 
volved  at  a  speed  of  60  r.p.m.  The 
dust  produced  escaped  through  24 
1^-in.  holes  drilled  througli  each  face 
of  the  box.  The  drums  were  ventilated 
by  a  positive  pressure  at  a  rate  of 
2.5  cu.ft.  per  minute,  which  was  suffi¬ 
cient  to  maintain  the  CO2  content  of 
the  drum  below  0.3  per  cent  during 
the  dusting  of  the  animals.  One  end 
of  the  drum  was  fitted  with  a  removable 
cover,  16  in.  in  diameter,  containing 
a  glass  window  and  a  rubber  port  for 
air  sampling.  This  cover  provided  ac¬ 
cess  to  the  interior  of  the  drum. 

Four  drums  were  constructed  as 
described  in  the  foregoing.  Each 


tumbling  box  contained  about  10  lb. 
of  loose  quartz  as  a  grinding  medium. 
Box  No.  1  produced  quartz  dust  alone. 
To  each  of  boxes  2,  3,  and  4  was  added 
100  gm.  of  aluminum  pellets  approxi¬ 
mately  -4-  in.  in  diameter,  to  produce  a 
mixed  quartz  and  aluminum  dust.  The 
dust  produced  by  these  boxes  was  found 
by  chemical  analysis  to  contain  less 
than  1  per  cent  metallic  aluminum  by 
weight.  Solubility  tests  were  made  on 
the  dust  collected  from  a  shelf  in  each 
drum  at  intervals. 

Four  rabbits  were  placed  in  each 
drum  for  dust  exposure  from  12  to 
16  hours  daily. 

During  the  i)eriod  of  dusting,  koni- 
meter  counts  were  taken  daily.  The 
dust  counts  varied  from  4,000  to  8,000 
particles  per  cubic  centimeter.  Micro¬ 
scopic  examination  of  the  dust  showed 
it  to  be  very  finely  particulate,  about 
90  per  cent  of  the  particles  being  un¬ 
der  5  microns  in  diameter.  When  the 
konimeter  counts  fell  below  4,000  par¬ 
ticles  per  cubic  centimeter,  the  tumb¬ 
ling  box  was  replaced  by  one  freshly 
loaded. 

Chemical. — From  the  findings  as 
shown  in  Tables  II,  III,  and  IV  it 
would  seem  that  other  investigators 
have  apparently  overlooked  the  impor¬ 
tance  of  the  impurities  contained  in 
quartz  or  other  siliceous  material  as 
being  a  causative  factor  in  the  produc¬ 
tion  of  silicosis.  It  has  been  found 
that  the  alkaline  earth  carbonates,  or 
carbonates  in  chemical  combination 
with  metals  that  may  be  easily  decom¬ 
posed,  are  responsible  for  the  increased 
solubility  of  siliceous  material.  It  is 
also  known  that  the  solubility  of  silica 
is  increased  by  the  presence  of  small 
amounts  of  the  carbonates  and  hydrox¬ 
ides  of  Mg,  Na,  K,  and  Ca.  Calcium 
hydroxide  and  cement,  when  used  in 
large  proportions,  as  shown  in  Tables 
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Solubility  Tests 

Continuous  sample  of  agitation  in  Bakelite 
tubes  for  20  hours  at  40  deg.  C. 

Dissolved 

SiOa  Percentage 
P-p.M.  Reduction 


Drum  1 — Quartz  only  _ 

76.3 

Drum  2 — (juartz  plus  Al.. 

2.5 

97 

Drum  3— (Juartz  plus  Al.. 

2.4 

97 

Drum  4 — Quartz  plus  Al.. 

3.1 

96 

Table  II  —  Analysis  oi  Montreal 
Silica  and  McIntyre  Quartz 

Montreal 


Silica  McIntyre 

Percentage  Sand  Quarts 

Si02 .  99.6  98.1 

FejOj  0.02  0.20 

AI2O3 .  0.19  0.42 

CaO .  .  None  0.34 

Mgf) .  Trace  0.12 


IIIc  and  Illd,  reduce  the  solubility  of 
silica,  but  this  reaction  depends  en¬ 
tirely  upon  the  pH  of  the  solution,  as 
shown  by  Cummings  and  Miller.’ 

Many  compounds  of  aluminum  were 
investigated  and  found  to  be  less  satis¬ 
factory  than  the  metal,  since,  being 
unstable,  they  gave  erratic  results 
(Table  VII).  It  took  larger  quantities 
to  produce  the  same  effect  and  in  some 
cases,  as  shown  in  the  literature,  cer¬ 
tain  compounds  proved  toxic  to  ani¬ 
mals. 

Haynes*  (1931)  demonstrated  that 
aluminum  hydroxide  when  inhaled 
alone  caused  damaging  effects  to  the 
lungs  of  animals,  but  when  mixed  with 
precipitated  silica  in  proportions  to 
produce  an  artificial  shale  (80  per  cent 
precipitated  silica  and  20  per  cent 
aluminum  hydroxide)  it  had  a  modify¬ 
ing  effect  on  the  reaction. 

Metallic  aluminum  (sp.  gr.  2.68), 
having  a  specific  gravity  about  the 
same  as  quartz  (sp.  gr.  2.66),  will 
naturally  remain  in  suspension  in  a 
dusty  atmosphere  as  long  as  the  sili¬ 
ceous  particles.  We  are  of  the  opinion 
that  the  aluminum  reacts  as  in  the 
beaker  when  taken  into  the  lung  with 
the  dangerous  dusts.  That  is,  that  the 
rapid  initial  rise  and  concentration  of 
the  solution  of  the  siliceous  material 
is  inhibited,  thereby  preventing  degen¬ 
eration  of  the  dust  cells  and  the  pro¬ 
duction  of  fibrous  tissue. 

Due  to  the  remarkable  results  ob¬ 
tained  in  the  quartz  and  aluminum- 
treated  rabbits  in  conjunction  with  the 


Table  I — Effect  of  Aluminum  Fineness  on  the 

Solubility  of  Quartz  ,  .  fe'" 

Dissolved  cent  age 
Si02  Reduc- 
P.p.M.  tion 

100  c.c.  H?©  +  1.0  gm.  McInt.>Te  quartz  —  325  mesh .  50.0  — 

100  c.c.  H2O  4-  1.0  gm.  McIntyre  quartz  +  1  mg.  coarse  A1 .  9.2  82 

100  c.c.  H2O  4-  1.0  gm.  McIntjTe  quartz  4-  1  mg.  medium  A1 .  2.2  95 

100  c.c.  H2O  4-  1.0  gm.  McIntyre  quartz  4-  1  mg.  fine  A1 .  1.9  96 

Ether-washed  metallic  aluminum  powder  was  separated  into  three  fractions  by  air  separation.  Solu¬ 
bilities  Were  determined  in  PjTex  flasks  with  continuous  agitation.  Time,  17  hours.  Temperature,  40 
to  50  deg.  C.  K 

Ilia — Effect  of  Increasing  Concentrations  of  Calcium  Carbonate  on 
The  Solubility  of  Montreal  Silica  Sand  °^siCh'^ 

P.p.M.  pH 

100  c.c.  H2O  -t-  1  gm.  Montreal  silica  sand  —  325  mesh .  3.8  6.8 

100  c.c.  H2O  -i-  1  gm.  Montreal  silica  sand  4-  5  meg.  CaCOj  (0.5%) .  12.3  7.1 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  -H  20  mg.  CaCOj  (2.0%) .  12.1  — 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  4-  53  mg.  CaCOj  (5.3%) .  12.9  — 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  4-111  mg.  CaCOa  (11.1%  .  12.2  — 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  4-  250  mg.  CaCOa  (25.0%) .  12.4  7.8 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  4-  10  mg.  ankerite  (1.04-) .  6.9 

100  c.c.  H2O  4-  1  gm.  CaCOa  (blank) .  Trace 

Time.  24  hours.  Temperature,  37  deg.  C.  -All  tests  conducted  in  Bakelite  tubes  with  continuous 
agitation. 


Table  Illb — Effect  of  Constant  Metallic  Aliuniniun  and  Varying  Cal¬ 
cium  Carbonate  Concentrations  on  Montreal  Silica  Sand 

Dissolved 

SiO. 

P.p.M.  pH 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  —  325  mesh  -t-  10  mg.  A1 .  0.5  6.6 

100  c.c.  H2O  +  1  gm.  Montreal  silica  sand  4-  10  mg.  A1  4-  5  mg.  CaCOa . 0.5  7.1 

100  c.c.  HcO  4-  1  gm.  Montreal  silica  sand  4-  10  mg.  A1  4-  53  mg.  CaCOa .  0.5  — 

100  c.c.  H2O  4-  1  gm.  Montreal  silica  sand  4-  10  mg.  A1  4-  250  mg.  CaCOj .  0.5  7.8 

100  c.c.  H2O  4-  1  gm.  Montreal  .silica  sacd  4-  10  mg.  A1  -j-  1.0  mg.  CaCOa .  0.5  — 

Time,  12  hours.  Temperature,  ,37  deg.  C.  .All  tests  conducted  in  Bakelite  tubes  with  continuous 
agitation. 


Table  IIIc — Effect  of  Varying  Concentrations  of  Calcium  Hydroxide 
On  the  Solubility  of  McIntyre  Quartz 


And  Montreal  Silica  Sand 


1  gm.  McIntyre  quartz  —  325  mesh  -t-  100  c.c.  HjO . 

1  gm.  McIntyre  quartz  4-  100  c.c.  0.Ci06%  Ca(OH)j  soluion . 

1  gm.  McIntyre  quartz  4-  100  c.c.  0.064%  Ca(OH)a  solution . 

1  gm.  McIntjTe  quartz  4-  100  c.c.  0.127%  Ca(OH)2  solution . 

1  gm.  Montreal  silica  sand  —325  mesh  -t-  100  c.c.  HiO . 

1  gm.  Montreal  silica  sand  4-  100  c.c.  0.006%  Ca(OH)a  solution 

1  gm.  Montreal  silica  sand  -j-  100  c.c.  0.064%  Ca(OH)2  solution 

1  gm.  Montreal  silica  sand  -j-  100  c.c.  0.127%  Ca(OH)a  solution. .  •  • 

100  c.c.  0.127%  Ca(OH)j  solution  (blank) . 


Dissolved 
Ca  (OH)i  SiOa 

Mg.  P.p.M.  pH 
0  27.1  7.0 

6  56.0  9.3 

64  2.7  12.2 

127  0.6  12.4 

0  3.0  6.8 

6  25.2  9.5 

64  2.5  12.2 

127  0.6  12.4 

127  0.3  12.4 


Time,  20  hours.  Temperature,  37  deg.  C.  All  tests  conducted  in  Bakelite  tubes  with  continuous 
agitation. 

Ca(OH)j  solution  prepared  by  igniting  Bakers  c.p.  calcium  carbonate,  dissolving  in  water  and  filtering. 
The  stren^b  was  determined  by  titration  with  HCl. 


Table  Illd — Effect  of  Portland  Cement  on  the 
Solubility  of  Montreal  Silica  Sand 

P.p.M.  pH 

100  c.c.  HiO  -h  1  gm.  Montreal  silica  sand  —325  mesh .  2.0  — 

100  c.c.  HjO  -j-  1  gm.  Montreal  silica  sand  -1-  20  mg.  cement . 41.2  — 

100  c.c.  HiO  4-  20  mg.  cement  (blank) . 23.4  — 

100  c.c.  HiO  4-  1  gm.  Montreal  silica  sand  -f-  1.0  gm.  cement .  1.0  12.4 

Time,  20  hours.  Temperature,  37  deg.  C.  All  tests  conducted  in  Bakelite  tubes  with  continuous 
agitation. 


Table  IV — Effect  of  Sodium  Carbonate  and  Sodiiun 
Hydroxide  on  the  Solubility  of  Montreal  Silica  Sand 


Dissolved 

SiQ- 


1.0  gm,.  Montreal  silica  sand  —325  mesh  4-  100  c.c.  HjO. ..... 

1.0  gn  .  Montreal  silica  sand  4-  100  c.c.  0.006%  NaOH  solution. 
1.0  gm.  Montreal  .silica  sacd  4-  100  c.c.  0.06%  NaOH  solution.  . 

1.0  gm.  Montreal  silica  sand  -I-  100  c.c.  0.13%  NaOH  solution. . 

100  c.c.  NaOH  solutior  0.13%  (blank) . . .  . 

1 .0  gm.  Montreal  silica  sand  4-  100  c.c.  0.006%  NajCOi  solutioi 
1.0  gm.  Montreal  silica  sand  4-  100  c.c.  0.06%  NaiCOi  solution 

1.0  gm.  Montreal  silica  sand  4-  100  c.c.  0.13%  NaiCOi  solution 

100  c.c.  NaiCOj  solution  0.13%  (blank) . 


P.p.M. 

pH 

2.7 

6.4 

12.9 

11.4 

60.9 

12.4 

64.2 

12.4 

0.6 

12.4 

8.7 

8.8 

21.7 

11.4 

21.0 

11.8 

0.6 

11.8 

Time,  20  hours.  Temperature,  37  deg.  C.  All  tests  conducted  in  Bakelite  tubes  with  continuous 
agitation. 


Table  V — Effect  of  Metallic  Aliun- 
inum  Powder  on  the  Solubility  of 
Quartz  Dust 

Dis-  Per- 


solved  centage 
SiOi  Reduc- 


Dust 

pH 

P.p.M. 

tion 

Blank . 

7.0 

0.3 

P2 . 

7.0 

17.7 

P2  4-  Al . 

7.0 

0.7 

96 

P3 . 

7.0 

D.3 

P3  4-  Al . 

7.1 

1.0 

94 

P  4 . 

7.0 

24.0 

P  4  4-  Al . 

7.0 

0.8 

97 

P5 . 

7.0 

22.6 

P5  4-  Al . 

7.0 

0.6 

97 

P6 . 

7.0 

13.7 

P  6  4-  Al . 

7.0 

0.8 

94 

P  7 . 

7.1 

15.4 

P  7  4-  Al . 

7.1 

0.9 

94 

P8 . 

7.0 

14.0 

P  8  4-  Al . 

7.1 

1.3 

91 

K  4 . 

7.0 

14.5 

K  4  4-  -Al . 

7.1 

0.9 

94 

K  5 . 

7.1 

16.8 

K  5  4-  Al . 

7.1 

0.7 

96 

K  7 . 

7.1 

19.3 

K  7  4-  Al 

7.0 

1.5 

92 

SI . 

6.9 

21.5 

S  1  4-  Al . 

6.9 

1.2 

95 

Kolar  quartz . 

7.1 

28.2 

Kolar  quartz  4-  Al . .  .  . 

7.2 

1.8 

94 

South  African  banket . . 

7.1 

8.8 

South  African  banket  4-  .Al 

7.1 

1.8 

80 

Clhert . 

6.8 

22.1 

Chert  4-  Al . 

6.8 

5.0 

78 

Quartzite . 

6.8 

17.9 

Quairtzite  -1-  Al . 

6.8 

5.7 

69 

Flint . 

7.0 

147.0 

FUnt  4-  Al . 

7.0 

3.4 

97.7 

Dust  used,  1.0  gram.  Aluminum  used.  10  mg. 
HjO  used.  50  c.c.  Time,  48  hours.  Temperature 
ST"  C.  P,  indicates  Pcwcupine  quarts.  K,  indi¬ 
cate  Kirkland  Lake  quartz.  S,  indicates  Sudbi^ 
quartz.  .All  tests  conducted  in  Bakelite  tubes  with 
continuous  agitation  at  20  r.p.m. 
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Table  VI — Effect  of  Metallic  Aluminum  on  the  Solubility  of  Silicates 


1.0  jm).  dust  P  14  +  .M)  c.c.  . 

“  “  dust  P  1 4  -j-  50  c.c.  HjO  +  10  mg.  .\l . 

1.0  gm.  dust  P  15  4-  50  c.c.  H3O . 

“  “  dust  P  15  50  c.c.  HoO  +  10  mg.  .\1 . 

1.0  gm.  asbestos  50  c.c.  HjO . 

*  “  asbestos  +  50  c.c.  HjO  +  10  mg.  .\1 . 

).0  gm.  serpentine  +  50  c.c.  HjO . 

“  “  serpentine  +  50  c.c.  H2O  +  10  mg.  M . 

1 .0  gm.  talc  +  50  c.c.  H2O . 

“  “  talc  +  .50  c.c.  HjO  +  10  mg.  .4.1 . 

1.0  gm.  sericite  +  50  c.c.  H;0 . 

“  “  sericite  +  50  c.c.  H3O  +  10  mg.  .41 . 

1.0  gm.  oligoelase  +  50  c.c.  H2O . 

“  “  oligoelase  +  50  c.c.  HiO  +  10  mg.  .41 . 

1.0  gm.  albite  +  50  c.c.  H2O .  .  . 

“  “  albite  +  50  c.c.  H2O  +  10  mg.  .41 . 

1.0  gm.  orthoclase  +  50  c.c.  H2O . 

“  “  orthoclase  +  50  c.c.  H2O  +  10  mg.  .41 . 

1.0  gm.  microcline  +  50  c.c.  H2O . 

“  “  microcline  +  .50  c.c.  H2O  +  10  mg.  .41 . 

1.0  gm.  wotlastonite  +  50  c.c.  H2O . 

"  “  wolla.stonite  +  50  c.c.  H2O  +  10  mg.  A1 . 

1.0  gm.  kaolin  +  50  c.c.  H2O . 

“  “  kaolin  +  .50  c.c.  H:0  +  10  mg.  A1 . 

1.0  gm.  labradorite  +  .50  c.c.  H2O . 

“  “  labradorite  4-  50  c.c.  H2O  +  10  mg.  A1 . 

1 .0  gm.  Canadian  grey  granite  +  50  c.c.  H2O . 

“  “  Canadian  grey  granite  4-  >50  c.c.  H2O  +  10  mg.  .41 . 

1.0  gm.  Canadian  red  granite  +  .50  c.c.  H2O . 

“  "  Canadian  red  granite  4-  50  c.c.  H2O  +  10  mg.  A1 . 

1.0  gm.  Georgia  granite  +  50  c.c.  H2O . 

“  “  Georgia  granite  +  50  c.c.  H2O  +  10  mg.  A1 . 

1 .0  gm.  Vermont  granite  +  50  c.c.  H2O . 

“  “  Vermont  granite  4-  50  c.c.  H2O  +  10  mg.  A1 . 


Per- 


Dissolvetl 

Pentane 

S1O2 

Reduc¬ 

pH 

P.p.M. 

tion 

7.0 

12.4 

7.0 

0.7 

94 

7.2 

6.1 

7.2 

1.9 

69 

8.9 

21.2 

7.0 

0.8 

96 

7.1 

10.0 

7.1 

0.9 

91 

7.2 

6-..0 

7.1 

1.0 

98 

7.0 

40.7 

7.1 

0.9 

98 

7.0 

7.6 

7.0 

0.4 

95 

7.0 

7.6 

7.0 

0.7 

91 

6.9 

7.1 

7.0 

0.5 

9.3 

7.0 

8.0 

7.0 

1.0 

87 

7.4 

27.2 

7.2 

0.8 

97 

6.8 

6.2 

6.8 

0.7 

89 

6.9 

7.6 

6.9 

0.5 

93 

6.9 

6.4 

7.0 

0.7 

89 

7.0 

6.7 

7.0 

0.8 

88 

7.0 

7.7 

7.0 

0.8 

90 

7.0 

6.9 

7.0 

10 

85 

P  14,  McInt.\Te  mine  underground  aerial  dust.  P  1.5,  McInt>Te  mine  surface  crusher  liouse  aerial  dust 
Time,  48  hours.  Temperature,  37.5  deg.  C.  All  tests  conducted  in  Hakelite  tubes  with  continuous 
agitation. 


Table  VII — Comparison  of  Various  Forms  of  Aluminum  Compounds 
When  Used  to  Reduce  the  Solubility  of  Silica 


Dissolved  centage 
Si02  Reduc- 
P.p.41.  tion 


1  gm.  McIntyre  quartz  —325  mesh  +  100  c.c.  H2O .  .3.5  — 

1  gm.  MeIntjTe  <iuartz  +  100  c.c.  H2O  +  10  mg.  A1  dust .  0..3  90 

1  gm.  McInt>Te  quartz  +  100  c.c.  H2O  +  29  mg.  AI  (OH)j  (freshly  pp't’d.) .  2.8  92 

1  gm.  McIntyre  quartz  +  100  c.c.  HoO  +  29  mg.  Al  (OHla  (commercial  product  C.P.) .  .  20.7  41 

1  gm.  McIntyre  quartz  +  100  c.c.  H2O  +  19  mg.  Al20j .  1.8  95 

1  gm.  Alclntyre  quartz  +  100  c.c.  H2O  +  29  mg.  Bauxite .  17.3  51 

1  gm.  McIntyre  quartz  +  100  c.c.  H>0  4-  100  mg.  Bauxite .  4.3  88 


Time.  48  hours.  Temperature,  37  deg.  C.  .411  tests  conducterl  in  Hakelite  tuljes  with  continuous 
agitation. 


Iteakcr  results,  it  .seems  reasonable  to 
assume  that  metallic  aluminum  in  small 
(|uantities  adrnini.stered  in  a  similar 
manner  will  jirevent  other  forms  of 
pneumoconiosis,  such  as  asbestosis  and 
similar  affections. 

Comjtarative  solubility  te.sts,  run  un¬ 
der  uniform  conditions  on  siliceous  ma- 
teiials,  may  indicate  the  relative  fibro- 
si.s-jtroducing  pro[)erties  of  such  ma¬ 
terials.  The  literature  does  not  report 
any  record  of  damage  to  the  body 
when  small  amounts  of  metallic  alumi¬ 
num  are  inhaled  or  ingested.  This  may 
be  explained  by  its  slow*  rate  of  dissolu¬ 
tion  in  body  tissues.  At  the  present 
time  we  are  not  in  a  position  to  state 
the  manner  in  which  metallic  aluminum 
reduces  the  solubility  of  siliceous  ma- 
t<*rial.  There  are  several  ways  in  which 
this  reaction  may  be  accounted  for  and 
work  is  now  in  progress  along  these 
lines. 

Dusting. — We  believe  that  the  rapid 
|»roduction  of  silicosis  in  the  control 
animals  (five  to  six  months)  is  due  to 
our  method  of  producing  an  extremely 
fine  freshly  fractured  dust,  uncon¬ 
taminated  with  foreign  material.  The 
dust  counts  were  kept  at  a  concentra¬ 
tion  com))arable  to  that  produced  under 


bla.sting  conditions  in  the  mine.  It  is 
imperative  that  the  u.se  of  aluminum 
for  the  prevention  of  silicosis  .should 
in  no  way  interfere  with  the  standard 
])ractice  of  ventilation,  as  large  quan¬ 
tities  of  even  inert  dust  will  damage  the 
lung  .structure. 


Pathological.  -T\w  outstanding  path¬ 
ological  finding  in  the  lungs  of  the 
two  groups  of  exi>erimental  animals 
was  the  marked  difference  in  tissue 
leaction  produced  by  the  dust.  The 
group  dusted  wdth  quartz  alone  showed 
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a  proliferative  fibrotic  response,  re¬ 
sulting  in  acute  silicosis.  Those  dusted 
with  quartz  and  aluminum  showed  a 
foreign  body  response.  The  slight 
lesions  in  the  lungs  of  two  of  the  latter 
group  are  insignificant  when  compared 
with  the  lesions  of  the  control  group. 
This  difference  in  tissue  response  can¬ 
not  be  explained  by  the  duration  of 
dust  exposure  or  the  amount  or  the 
particle-size  of  the  dust  present,  as 
the  lungs  of  the  aluminum-treated 
animals  contained  more  quartz  of  the 
same  degree  of  fineness,  by  chemical 
and  microscopic  investigation,  than 
those  of  the  control  group.  It  is  of 
intei’est  to  compare  the  appearance  of 
the  imlmonary  dust  cells  in  the  two 
groups.  The  dust  cells  in  the  control 
group  showed  the  degeneration,  giant 
cell  formation,  and  elongation  to  be¬ 
come  fixed  tissue  cells,  as  well  as  the 
migration  into  the  pulmonary  lymphat¬ 
ics,  which  are  so  typical  of  the  reac¬ 
tion  produced  by  quartz  dust  in  the 
lung.  The  dust  cells  in  the  lungs  of  the 
aluminum-treated  rabbits  showed  little 
degeneration,  much  less  tendency  to 
giant  cell  formation  and  lymphatic 
migration,  and  practically  no  elonga¬ 
tion.  This  is  the  type  of  reaction  seen 
when  relatively  innocuous  dusts  are 
present  in  the  lung.  In  our  opinion 
this  difference  in  tissue  reaction  is  due 
to  the  j»resence  of  aluminum  in  the 
quartz  dust  inhibiting  the  formation 
of  a  toxic  concentration  of  hydrated 
or  dissolved  quartz. 

From  this  group  of  experimental 
animals  it  is  impossible  to  say  whether 
the  aluminum  is  acting  locally  or  sys¬ 
tematically,  or  for  what  period  after 
the  cessation  of  dusting  it  wdll  continue 
to  act.  These  and  many  other  ([uestions 
will  doubtless  become  clearer  when  the 
experiments  now  being  conducted  are 
comj)leted. 

Conclusions 

1.  It  has  been  shown  that  the  addi¬ 
tion  of  small  quantities  of  metallic 
aluminum  dust  almost  completely  in¬ 
hibits  the  .solubility  of  siliceous  ma¬ 
terial  in  the  beaker. 

2.  Seven  rabbits  dusted  with  quartz 
to  which  less  than  1  per  cent  of  metallic 
aluminum  dust  had  been  added  showed 
practically  no  fibrosis,  whereas  six 
control  rabbits,  dusted  with  quartz 
only,  showed  well-developed  silicosis. 

3.  There  is  a  great  difference  in  the 
solubility  of  various  types  of  siliceous 
materials. 

4.  The  solubility  of  quartz  is  in¬ 
creased  by  the  presence  of  small 
amounts  of  the  carbonates  and  hydrox¬ 
ides  of  magnesium,  sodium,  pota.ssium, 
and  calcium. 

5.  The  solubility  of  quartz  is  re¬ 
duced  by  large  amounts  of  calcium 
hydroxide,  but  is  entirely  dependent 
on  the  strongly  alkaline  reaction. 
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Noranda  Metallurgy 

Scores 

Achievement 


Smelter  now  treating  more  than  three  times  the  tonnage  for  which  it  was  originally  designed. 
Gradual  improvement  noted  in  reverberatory  practice  and  other  departments  responsible 


ill  the  grade  and  incivases  in  tonnage 
of  the  ore  reserves  in  the  Horne  mine 
liave  made  it  necessary  to  handle  large 
tonnages  of  comparatively  low-grade 
ore.  As  shown  in  Table  VI,  the  aver¬ 
age  grade  of  the  ores  smelted  in  1928 
was  6.58  per  cent  copper,  whereas  in 
1936  the  average  copper  content  was 
only  3.21  per  cent.  The  smelter  ton¬ 
nage  has,  in  the  nine  years  of  opera¬ 
tion,  been  increased  from  the  original 
rated  capacity  of  365,000  tons  a  year 
until  in  1936  the  quantity  of  new 
metal-bearing  material  smelted  was 
1,120,000  tons.  The  story  of  this  in¬ 
crease  is  one  of  gradually  improving 
reverberatory  furnace  jiractice,  with 
additions  to  and  improvements  in  the 
other  departments  to  meet  the  de¬ 
mands  of  high  furnace  tonnages. 

The  most  important  additions  to  the 
original  smelter  equipment  are  out¬ 
lined  on  page  52. 


►  xoTAULK  IMPKOVKMKXTS  k(tve  been 
made  at  the  \oranda  smelter,  at 
Noranda,  Que.,  since  the  appearance 
of  the  previous  articles  (A.l.Sl.E.,  Vol. 
106,1933,  and  C.I.M.M.  Bulletin,  1930, 
pp.  326-403).  An  account  of  these 
changes  is  presented  in  the  folio  icing 
pages,  joined  with  a  resume  of  the 
earlier  work  so  as  to  give  a  compre¬ 
hensive  picture  of  the  metallurgical 
developments  that  have  taken  place 
at  the  propertg. 


Smelter  Superintendent 


J.  N.  Anderson 

Assistant  Smelter  Superintendent 


W.  L.  Stevens 

nesearch  Engineer 


The  noranda  smelter, 

which  started  in  December, 
1927,  was  originally  designed 
by  A.  E.  Wheeler,  consulting 
metallurgical  engineer,  for  the  reduc¬ 
tion  of  ores  and  concentrates  from  the 
Horne  mine  and  for  treating,  on  a 
custom  basis,  ori*s  and  concentrates 
from  other  mines  in  the  Rouyn  district 
of  northwestern  Quebec.  The  original 


cquiimient  consisted  of  eight  seven- 
hearth  Wedge  roasters,  two  reverbera¬ 
tory  furnaces  and  two  Feirce-Smith 
converters,  together  with  necessary  aux¬ 
iliary  equipment  such  as  a  crushing 
jdant,  a  roaster  Cottrell,  and  a  coal- 
pulverizing  plant. 

The  smelter  was  originally  designed 
for  treating  a  comparatively  small 
tonnage  of  high-grade  ore,  but  changes 


THE  NORANDA  ENTERPRISE  from  the  air.  In  the  left  center  is  the  smelter  with  its  roaster  plant.  To  the  right  of  this  are  the  sampling 
plant,  crushing  plant,  and  concentrator.  In  the  rear  are  the  principal  shafts  of  the  Home  mine.  In  front  are  the  offices  and  shops.  An 
interesting  and  complementary  comparison  can  be  made  with  Fig.  1,  which  appears  on  the  next  page. 
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Fig.  1  .  .  .  PLAN  OF  THE  SURFACE  at 
Noranda.  The  compact  arrangement  of  mine, 
mill,  and  smelter  buildings,  together  with  the 
offices  and  shops,  is  noteworthy 


A  complete  new  crushing  plant  and 
two  additional  converters  were  added 
in  1929 ;  a  converter  Cottrell  plant  and 
stack  in  1930;  and  an  anode  furnace 
and  casting  wheel  in  1930,  when 
Noranda  Mines  built  its  own  refinery 
at  Montreal.  In  addition  to  these 
major  changes,  auxiliary  equipment 
has  been  added  from  time  to  time,  such 
as  waste-heat  boilers  on  the  reverbera¬ 
tory  furnaces,  additional  converter 
blowers,  and  equipment  to  increase  the 
capacity  of  the  crushing  plant.  At  the 
date  of  writing  a  nine-hearth  Wedge 
roaster  is  under  construction.  This 
will  permit  repairs  to  the  existing 
roasters  without  reducing  the  present 
roaster  capacity. 

All  smelting  ore,  concentrating  ore, 
and  fluxing  ore  are  handled  in  the 


Fig.  2  .  .  .  SMELTER  LAYOUT,  in  greater 
detail  than  is  possible  in  Fig.  1.  The  plant 
smelted  1,120,000  tons  of  new  metal-bearing 
material  in  1936,  compared  with  365,000  tons 
when  it  was  blown  in  late  in  1927 
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Fig.  3  .  .  .  THE  CRUSHING  PLANT,  oi  which 
this  is  the  flowsheet,  is  handling  about  6,200 
tons  daily  in  two  8-hour  shifts.  This  tonnage 
includes  smelting,  concentrating,  and  fluxing 
ores 


LEGEND 

1.  ConcentratinK.  smelting,  and  fluring  ore-pass  system: 
3d  level  to  12tti  level — capacity,  6,000  tons  sulfides, 
4.300  tons  fluxing  ore:  ISth  level  to  24th  level — capac¬ 
ity,  10,500  tons  sulphides,  9,500  tons  fluxing  ore 

2.  3Gx48-in.  Buchanan  Jaw  cruder  on  12th  and  24th  levels 

3.  Skip-loading  pockets:  13th  level— capacity,  1.500  tons 
sulphides,  1,200  tons  fluxing  ore:  25th  level — capacity, 
700  tons  sulphides.  500  tons  fluxing  ore 

4.  Skips,  capacity  9  tons  sulphides.  6  tons  fluxing  ore 

5.  Concentrating,  smelting,  and  fluxing  ore.  Surface  to 
1st  level — capacity,  1,800  tons  smelting  ore,  750  tons 
concentrating  ore,  1,600  tons  fluxing  ore 

6.  36z48-in.  Buchanan  Jaw  crusher,  1st  level 

7.  1  4x6-rt.  double-deck  Niagara  screen.  Openings  top 
deck,  3x3 -in. ;  openings  bottom  deck  1x2  in. 

8.  IS-ton  surge  bin 

9.  7 -ft.  Symons  cone  crusher,  Granby  bowl,  water-seal. 
Dust  ling  set  to  crush  to  1^  in. 

10.  1  5x8-ft.  double-deck  Niagara  screen.  Openings  top 
deck,  %z2  in. ;  openings  bottom  deck,  %x4  in. 

11.  100-ton  surge  bin 

12.  7-ft.  Short-Head  Symons  cone  crusher,  water-seal  dust 
ring,  set  to  crush  to  %  in. 

13.  78z20-in.  Traylor  rolls,  each  roll  driven  by  200-bp. 
motor 

14.  75-ton  bin 

15.  2  48x77-in.  Traylor  screens,  l%x2  in.  opening:  1  3/16 
X  2-in.  opening;  3  48x96-in.  Niagara  screens,  Ux2-in. 
openings;  3  48x96-in.  Niagara  screens.  3/16z2-in.  open¬ 
ings 

16  and  17.  Ore-samiiling  systems 


roaster  day,  and  during  periods  when 
one  roaster  was  down  for  repairs  a 
feed  of  380  tons  per  roaster  day  has 
been  obtained.  The  sulphur  content  of 
the  feed  is  about  24  per  cent  and  the 
calcines  contain  about  11  per  cent  sul¬ 
phur.  About  6  lb.  of  coal  is  burned 
per  ton  of  calcine. 

Comparatively  little  difficulty  was 
had  in  increasing  the  roaster  tonnage 
to  its  present  peak.  The  most  impor¬ 
tant  change  was  to  increase  the  speed 


crushing  plant,  the  flowsheet  of  which 
is  shown  in  Fig.  3.  About  6,200  tons 
a  day  is  crushed  in  two  eight-hour 
shifts.  An  interesting  feature  is  the 
operation  of  a  7-ft.  short-head  cone 
crusher  and  a  set  of  78x20-in.  Traylor 
rolls  in  parallel.  When  fluxing  ore  is 
being  crushed,  the  oversize  of  the  fin¬ 
ishing  screens  is  u.sed  as  converter  flux 
and  the  undersize  is  sent  to  the  roaster 
flux  bins.  In  this  way  the  converter 
flux  obtained  is  a  sized  product  con¬ 
taining  no  fines  and  higher  in  silica 
than  tlie  average  fluxing  ore,  which,  if 
crushed  direct,  would  contain  too  large 
a  proportion  of  fines  and  be  too  low 
in  silica  for  use  as  converter  flux. 

Screen  analyses  of  the  crusher  prod¬ 
ucts  are  given  on  the  crushing  plant 
flowsheet,  and  complete  analyses  of  the 
smelting  ore,  concentrating  ore,  and 
fluxing  ore  are  shown  in  Table  I, 
which  also  gives  the  analyses  of  sev¬ 
eral  smelter  products. 

Boasters — The  original  rated  capac¬ 
ity  of  the  roasters  was  150  tons  of 
feed  per  roaster  day.  In  1936  the  aver¬ 
age  tonnage  was  338  tons  of  feed  per 

Fig.  4  .  .  .  REVERBERATORY  CONSTRUCTION 
as  it  was  originally.  The  capacity  of  a 
furnace  then  was  less  than  700  tons  of  solid 
charge  per  operating  day.  Compare  this 
drawing  with  Figs.  5  and  6 
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uf  rotation  of  the  central  shaft  from 
the  original  one  revolution  in  84  sec¬ 
onds  to  the  present  speed  of  one  revo¬ 
lution  in  54  seconds.  Other  necessary 
changes  were  enlarging  the  area  of  the 
inside  drop  holes,  the  use  of  alloy 
steel  lute  rings  in  place  of  east  iron, 
and  modifications  of  the  rabble  holders 
and  rabbles.  A  comparatively  recent 
development  has  been  the  rearranging 
of  the  cooling  air  pipes  for  the  rabble 
arms  so  that  the  discharge  air  from 
the  arms  is  discharged  onto  the  bot¬ 
tom  hearth  instead  of  being  wasted. 
This  has  resulted  in  a  substantial  de¬ 
crease  in  the  coal  consumption  in  the 
roasters.  In  Table  II  are  given  the 
figures  on  roaster  feed  by  years. 

Coal  Plant — The  original  pulver- 
ized-coal  plant  was  of  the  storage 
type,  but  following  trouble  with  fires 
and  explosions  in  1929,  due  partly  to 
the  design  and  partly  to  the  high  sul- 
l)hur  content  of  the  coal  used,  it  was 
converted  to  the  unit  or  direct  system. 
The  pulverizing  equipment  now  con¬ 
sists  of  three  Holbeck  machines,  one 
for  each  reverberatory  furnace,  and  a 
spare  unit  which  can  be  used  on  either 
furnace.  Coal  for  the  roasters  is  bled 
off  the  coal  lines  to  the  reverberatory 
furnaces  and  delivered  to  the  roasters 
by  a  circulating  system.  A  Ruggles- 
Coles  dryer  was  installed  in  1932  to 
replace  the  inadequate  original  louvre- 
type  dryers. 

Cne  of  the  essential  requirements  of 
a  unit  coal-pulverizing  system  for  re¬ 
verberatory  furnace  smelting  is  regu¬ 
lar,  controlled  feed  to  the  pulverizer. 
This  has  been  accomplished  by  the  use 
of  Hardinge  constant-weight  feeders 
for  delivering  the  coal  from  the  dried- 
coal  storage  bin  to  the  pulverizers. 
These  feeders  are  driven  by  variable- 
speed  direct-current  motors,  the  con¬ 
trolling  rheostat  being  at  the  furnace 
where  it  can  be  regulated  by  the  fur¬ 
nace  foreman. 

lieverberatori/  Furnaces  —  Fig.  4 
shows  the  original  reverberatoiw  fur¬ 


nace  construction;  Fig.  5  shows  the 
furnaces  as  they  were  at  the  end  of 
1936;  in  December,  1936,  No.  1  fur¬ 
nace  was  lengthened  about  9  ft.,  the 
lengthened  furnace  being  shown  in 
Fig.  6.  The  changes  shown  have  been 
made  gradually  over  a  period  of  nine 
years,  and  since  there  is  no  spare  fur¬ 
nace,  alterations  could  be  made  only 
when  a  furnace  was  down  for  neces¬ 
sary  repairs. 

In  1928  the  reverberatory  furnace 
capacity  was  less  than  700  tons  of 
solid  charge  per  furnace  day.  In  1936 
this  had  been  increased  to  1,235  tons 
per  furnace  day.  Details  of  these  ton¬ 
nage  figures,  by  years,  are  shown  in 
Table  III.  This  increase  in  furnace 
capacity  has  been  largely  responsible 
for  decreasing  the  smelter  costs  so  that 
the  cost  per  ton  of  ore  smelted  in  1936 
was  a  little  over  half  of  what  it  was  in 
1928.  The  wage  scale  and  the  cost  of 
power  have  remained  unchanged;  the 
cost  of  fuel  is  slightly  less. 

The  major  reasons  for  the  increase 
in  furnace  tonnage  are  as  follows: 

1.  Finer  crushing  of  the  charge. 

2.  Operation  of  the  roasters  to  pro¬ 
duce  calcines  as  hot  as  possible,  con¬ 
sistent  with  proper  control  of  the 
grade  and  quantity  of  the  matte  pro¬ 
duced. 

3.  Increased  efficiency  of  the  opera¬ 
tors. 

4.  Close  control  of  firing  conditions 
by  frequent  gas  analyses  and  provid¬ 
ing  close  regulation  of  the  coal  and  air 
used  for  combustion. 

5.  Enlarging  the  combustion  zone 
of  the  furnace  by  raising  the  arch  at 
the  firing  end  and  thinning  the  side 
walls. 

Enlarging  the  furnace  uptake  and 
outlet  flue  area. 

The  roaster  feed  is  crushed  as  fine 
as  possible  Avithout  giAdng  an  angle  of 
repose  to  the  charge  that  would  result 
in  sliding  or  bridging  in  the  center  of 
the  furnace.  The  roast  is  controlled  so 
as  to  make  all  the  matte  that  the  con¬ 


verters  can  handle.  Among  the  benefits 
obtained  from  this  are:  high  tonnage 
of  converter  flux  used;  greater  matte 
fall,  which  improves  furnace  tonnage; 
lower  grade  of  matte,  which  decreases 
the  copper  and  gold  content  of  the 
slags;  and  hotter  calcines. 

The  regulation  of  the  coal  has  al¬ 
ready  been  mentioned.  Equally  impor¬ 
tant  is  the  control  of  the  combustion 
air.  About  35  per  cent  of  this  air 
comes  with  the  coal  as  primary  or  con¬ 
veying  air.  The  remainder  is  intro¬ 
duced  into  the  burners  from  an  air 
header  over  the  burners,  the  pressure 
in  this  header  being  about  5  lb.  per 
square  inch.  Until  recently  this  air  was 
supplied  from  the  converter  air  main, 
and  due  to  the  variable  demand  for 
converter  air,  depending  on  the  num¬ 
ber  of  converters  actually  blowing, 
there  was  considerable  variation  in  the 
pressure  in  this  secondary  air  header. 
In  December,  1936,  one  of  the  original 
converter  blowers,  now  available  as  a 
spare,  was  connected  directly  to  the  air 
pipes  supplying  the  furnaces.  Inas¬ 
much  as  the  pressure  required  by  the 
furnaces  is  much  less  than  that  re¬ 
quired  by  the  converters,  it  has  been 
possible  to  reduce  the  air  pressure  at 
the  blower  from  15  to  7  lb.,  resulting 
in  a  saving  of  about  400  hp.  A  fur¬ 
ther  advantage  is  that  the  secondary 
air  pressure  is  absolutely  uniform, 
which  gives  much  better  firing  condi¬ 
tions  and  has  reduced  the  fuel  ratio  by 
about  5  per  cent. 

Gas  analyses  are  made  with  an  Orsat 
apparatus  on  each  furnace  at  half 
hourly  intervals,  and  the  coal  and  air 
supplied  are  regulated  to  maintain  a 
gas  analysis  showing  0.6  per  cent  O2, 
and  no  CO. 

One  of  the  major  problems  in  the  re¬ 
verberatory  furnace  department  has 
been  to  keep  down  the  cost  of  roof  re¬ 
pairs  and  the  lost  time  for  these 
repairs  Avith  the  rapidly  increasing 
tonnage  and  increased  fineness  of 
charge.  The  original  roofs  on  the  fur¬ 
naces  Avere  constructed  entirely  of 
silica  brick.  In  1932,  Avhen  the  furnace 
tonnage  Avas  about  1,000  tons  a  day, 
the  aA’erage  life  of  a  roof  in  the  firing 
zone  Avas  about  100  days.  At  this  time 
the  use  of  magnesite  brick  shoulders 
on  the  roofs  was  started,  with  an  in¬ 
crease  in  roof  life  to  about  200  days. 
However,  in  the  next  two  or  three 
years,  the  furnace  tonnage  Avas  in¬ 
creased  to  OA’er  1,200  tons  a  day,  and 
this,  coupled  with  an  increased  ton¬ 
nage  of  concentrates  on  the  charge  and 
a  greater  quantity  of  roaster  Cottrell 
dust,  reduced  the  life  of  the  roof  in  the 
firing  zone  to  about  90  days. 

About  this  time  the  Hudson  Bay 
Mining  &  Smelting  Company,  at  Flin 
Flon,  Manitoba,  installed  a  suspended 
roof  of  magnesite  brick  on  its  rever¬ 
beratory  furnace.  This  roof  gaA'e  an 
exti-emely  long  campaign  without  shut¬ 
down  for  repairs.  We  believe  that  the 
deA-elopment  of  the  suspended  mag- 
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Table  I — Analyses  of  Ores  and  Intermediate  Products  for  1936,  Table  V  —  Distribution  of  Rever- 


Noranda  Mines,  Ltd. 


Material 

Copper 

Silica 

Iron 

Sulphur 

Alumina 

Lime 

Magnesia 

Smelting  ore . 

.  2.44 

19.4 

38.3 

27.0 

4.8 

1.0 

1.2 

Fluxing  ore . 

.  0.48 

56.4 

12.7 

9.4 

10.3 

1.7 

1.1 

Concentrates . 

.  10.72 

6.4 

38.9 

36.2 

1.6 

0.1 

0.7 

Roaster  feed . 

.  3.70 

23.6 

33.8 

25.6 

Calcines . 

.  4.10 

24.9 

38.9 

12.1 

Roaster  Cottrell  dust .  .  . 

.  6.90 

15.6 

36.7 

7.5 

Converter  Cottrell  dust  .  . 

.  27.30 

16.4 

17.9 

10.4 

Converter  balloon  dust  . 

.  48.60 

4.2 

21.5 

17.3 

Converter  reverts . 

.  3.70 

28.6 

35.9 

2.8 

Matte . 

.  17.20 

50.1 

22.6 

Reverberatory  slag . 

.  0.27 

38.3 

35.7 

1.2 

8.6 

1.3 

1.1 

Converter  slag . 

.  1.30 

27.3 

48.1 

0.3 

4.7 

0.5 

0.4 

Table  la — Tonnages  and  Screen  Analyses  of  Final  Crushing 

Plant  Product 


(See  Flowsheet,  Fig.  3) 

Screen  Analyses 


Av.  Tons 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Max. 

per 

on  i 

Minus  i  in. 

Minus  3  Mesh  Minus  6  Mesh 

Minus 

Rate 

Hour 

Inch 

Plus  3  Mesh 

Plus  6  Mesh 

Plus  10  Mesh 

10  Mesh 

Smelting  ore . 

500 

375 

4 

31 

21 

44 

Concentrating  ore . 

600 

430 

8 

31 

19 

42 

Fluxing  ore  to  roasters  .  .  , 

450 

210 

20 

30 

16 

34 

Fluxing  ore  to  converters . 

44 

2 

0 

3 

beratory  Furnace  Feed,  Noranda 
Smelter 


%  Com¬ 
position  of 
&lid  Charge 
to  Re- 


verberatorv 
(1936)  of 
Total  Solid 

Material 

Dry  Tons 

Charge 

Calcine  from  smelting  ore. 

479,762 

54.7 

Calcine  from  fluxing  ore. . 

180,571 

20.6 

Calcine  from  concentrates. 

149,639 

17.0 

Calcine  from  custom  ores. 

1,443 

00.2 

Reverts  to  roasters . 

2,438 

00.3 

Total  calcine . 

Fluxing  and  custom  ores 

813,853 

92.8 

for  fettling . 

2,873 

00.3 

Roaster  Cottrell  dust .... 

52,556 

6.0 

Converter  Cottrell  dust . . 

3,774 

0.4 

Totsl  Cottrell  dust . 

Converter  balloon  flue 

6.4 

dust . 

Converter  reverts  direct 

303 

to  furnace . 

4,083 

0.5 

Total  solid  charge  (a) . . . . 

877,442 

100.0 

(a)  98 . 8  per  cent  of  solid  charge  is 
bearing  material. 

new  revenue 

Toble  II — Roaster  Tonnages,  Noranda  Smelter 

Roaster  Cottrell  Dust 


Total 

Lb.  of 

Tons  of 

- - - 

Direct 

N.M.B.M.(a) 

Total 

Total 

Calcines 

Lb.  of 

Coal  per 

Con- 

Feed  per 

Per  Cent 

Smelting 

Concen- 

Siliceous  Custom  Dry 

Feed  to 

Calcines 

From 

Wet  Coal 

Ton  of 

version 

Roaster 

Roaster 

of  Roaster 

^ear 

Ore 

trates 

Ore  Ore 

Tons  Reverts 

Roasters  ! 

Produced  N.M.B.M.(a) 

Burned 

Calcine 

Factor 

Days 

Day 

Tons 

Feed 

1928 

214,215 

1,033 

26,838  . 

242,086  17,305 

259,391 

235,182 

217,877 

344,000 

1.6 

•  0.919 

1,663.2 

156 

4,684 

1.80 

1929 

316,697 

10,376 

22,745  . 

349,818  19,804 

369,622 

334,642 

314.838 

1,926,850 

5.8 

0.927 

1,593.2 

232 

9,421 

2.55 

1930 

474,332 

48,718 

104,143  5,205 

632,388  24,284 

656,672 

596,670 

570,450 

7,064,070 

12.4 

0.934 

2,511.3 

262 

20,003 

3.05 

1931 

422,872 

64,680 

154,133  4,234 

645,919  13,204 

659,123 

606,775 

593,571 

14,246,044 

23.4 

0.962 

2,394.9 

275 

27,949 

4.24 

1932 

515,973 

74,471 

183,823  820 

775,087  2,310 

777,397 

707,725 

705,415 

22,044,900 

31.1 

0  951 

2,717.4 

286 

31,498 

4.05 

1933 

566.300 

145,582 

141,909  . 

853,791  1,546 

855,337 

786,220 

784,674 

12,059,396 

15.3 

0.964 

2,660.5 

321 

38,214 

4.46 

1934 

531,681 

182,007 

183,391  . 

897,079  2,004 

899,083 

816,125 

814,121 

11,790,017 

14.4 

0.961 

2,744.2 

327 

47,860 

5.32 

1935 

546,599 

215,712 

162,065  . 

924,376  2,480 

926,856 

820,357 

817,877 

11,545,339 

14.1 

0.941 

2,735.3 

338 

51,874 

5.60 

1936 

571,145 

178,977 

180,571  1,443 

932,156  2,438 

934,594 

813,853 

811,415 

4,414,207 

5.4 

0.927 

2,759.6 

338 

52,556 

5.62 

(a)  New  metal-bearing  materials. 

Table  III — Reverberatory  Tonnages  ( 

and  Fuel  Ratios  by  Years, 

Noranda  Smelter 

Liquid 

Solid  Time  for 

Total 

Con- 

Total  Solid 

Coal 

Coal  per 

Charge 

Major 

Siliceous 

Other  Roaster 

Converter  Dust 

Solid 

verter 

and  Liquid 

,  Burned  in  Ton  Solid  Slag 

Matte 

per 

Arch 

Ore 

Ores,  Cottrell  - 

Charge,  Slag. 

Charge, 

Reverbs. 

Charge, 

Produced,  Produced,  Furnace 

Furnace  Repairs, 

Period  Calcines 

Direct 

Direct  Dust 

Cottrell  Balloon  Reverts  Tons 

Tons 

Tons 

Wet  Tons* 

Per  Cent 

Tons 

Tons 

Days 

Day 

Days 

1928.. 

235,316 

3,378 

.  4,684 

958  . 

..  244,346 

77,480 

321,826 

31,786 

13.00 

223,915 

86,825 

351.9 

694  .. 

1929.. 

334,407 

5,764 

1,787  9,421 

1,735  . 

..  353.114 

151.060 

504,174 

43,784 

12.40 

358,456 

161,984 

405.2 

871  .. 

1930. . 

596,765 

8,363 

3,337  20,003 

1,836  811  2,216  633.346 

223,430 

856,776 

81,813 

12.92 

578.570 

240,308 

705.4 

898 

19.14 

1931.. 

606,681 

11,666 

3,892  27,949 

1,953  2,888  9,309  664,338 

249,320 

913,658 

81,321 

12.24 

614,939 

244,357 

706.3 

941 

17.79 

1932.. 

707,725 

15,388 

1,368  31,498 

2,050  2,233  7,630  767,892 

382,060 

1.149,952 

85.933 

11.19 

747,140 

322,380 

714.4 

1,075 

8.93 

1933. . 

786,220 

8,590 

48  38,214 

2,007  1,597  8,829  845,505 

460,460 

1,305,965 

90,045 

10.65 

813,991 

377,232 

708.4 

1,193 

12.43 

1934. . 

816,125 

3,926 

376  47,860 

2,061  878  3,520  874,746 

470,630 

1,345,376 

96,629 

11.05 

847,629 

398,580 

713.6 

1,226 

12.80 

1935. . 

820,357 

2,557 

.  51,874 

3,268  527  3,026  881,609 

454,790 

1,336,399 

97,454 

lr.05 

865,649 

418,256 

713.1 

1,236 

11.48 

1936.. 

813,853 

2,729 

144  52,556 

3,774  303  4,083  877,442 

536,570 

1,414,012 

101,981 

11.60 

903,047 

456,732 

711.9 

1,233 

16.56 

*  Coal  is  bought  on  wet  basis,  all  other  tounages  are  on  dry  basis.  Average  moisture  in  coal  is  3i%,  Consequently,  to  obtain  the  B.  t.  u.  in  coal  used  per  ton  of  solid  charge  for  1936 
the  figure  would  be  0.965  X  0.016  X  2,000  lb.  X  14,000  B.  t.  u.  =  3,134,320  B.  t.  u. 


Table  IV — Ores  Smelted  and  Fuel  Consumed,  Noranda  Smelter 


Total  Ores 
and 

Concentrates 

Coal  to 

Coal  to 

Coal  to 
Anode 

Total  Coal 

Percentage 
of  Total  Coal 
Burned  to 

Smelted, 

Roasters, 

Reverbs, 

Furnace, 

Burned, 

Total  Ores 

Date 

Dry  Tons 

Wet  Tons* 

Wet  Tons* 

Wet  Tons* 

Wet  Tons* 

Smelted 

1928 . 

271,926  (a) 

172 

31,786 

31,958 

11.72 

1929 . 

428,221  (b) 

964 

43,784 

44,748 

10.45 

1930 . 

734,072  (c) 

3,532 

81,813 

85,345 

11.63 

1931 . 

765,544  (c) 

7,123 

81,321 

1,578 

90,022 

11.76 

1932 . 

918,567  (c) 

11,023 

85,933 

1,448 

98,404 

10.71 

1933 . 

.  1,010,629  (c) 

6,029 

90,045 

1,516 

97,590 

9.66 

1934 . 

.  1,050,684  fc) 

5,895 

96,629 

1,409 

103,933 

9.89 

1935 . 

.  1,076,232  (c) 

5,773 

97,454 

1,738 

104,965 

9.75 

1936 . 

.  1,120,455  (d) 

2,307  (d) 

101,981 

1,682 

105,870 

9.45 

nesite  roof  for  reverberatory  furnace 
has  been  a  major  contribution  to  the 
pyrometallurgy  of  copper. 

Following  this  success,  a  similar 
suspended  roof  was  installed  on  one 
furnace  at  Noranda  in  1935  and  on 
the  second  furnace  in  1936.  In  each 
ease  about  50  ft.  of  the  roof  at  the  fir- 


*  Coal  is  bought  on  wet  basis,  all  other  tonnages  are  on  dry  basis.  Average  moisture  in  coal  is  3i% 
Consequently,  the  B.  t.  u.  in  coal  used  to  smelt  one  ton  of  ore  in  1936  would  be  0.965  X  0.0945  X  2000 
lb.  X  14,000  B.  t.  u.  =  2,553,390  B.  t.  u. 

(o)  One  reverberatory  operating. 

(6)  One  reverberatory  operating  12  months:  the  other  li  months. 

(c)  Two  reveratory  furnaces  operating  continuously  except  when  shut  down  for  repairs. 

(d)  First  complete  year  when  all  the  arm  cooling  air  was  discharged  onto  the  hearths. 


Table  VI — Tonnages  Smelted  and  Metals  Produced,  Noranda  Smelter 


Average 

Total  Dry  Copper 

Tons  of  New  Content  of  Total  Metals  Produced 


Year 

Metal-Bearing 

Material 

Material, 

Per  Cent 

Gold,  Oz. 

Silver,  Oz. 

Copper,  Lb. 

1928 . 

271,926 

6.58 

52,949 

186,277 

33,065,261 

1929 . 

428,221 

6.54 

68,732 

334,279 

51,223,115 

1930 . 

734,072 

5.58 

117,393 

691,920 

75,509,373 

1931 . 

.  .  765,544 

4.56 

253,363 

558,801 

62,859,355 

1932 . 

918,567 

3.77 

341,351 

619,597 

63,013,485 

1933 . 

1,010,629 

3.52 

284,675 

510,739 

65,008.731 

1934 . 

1,050,684 

3.63 

248,615 

552,809 

70,175,512 

1935 . 

1,076,232 

3.84 

268,340 

575,632 

76,542.192 

1936 . 

1,120,455 

3.21 

345,117 

574,429 

64,917,950 

ing  end  was  changed,  the  remainder 
being  the  usual  sprung  silica  arch. 
This  type  of  roof  has  given  a  life 
many  times  that  of  a  silica  arch  with 
magnesite  shoulders  and  has  the  fur¬ 
ther  advantage  that  sections  can  be  re¬ 
placed  without  destroying  those  parts 
that  are  good  for  another  campaign. 
One  objection  to  the  type  of  suspended 
roof  originally  installed  is  the  high 
cost  of  the  special  magnesite  shapes 
used.  The  smelter  members  of  the  staff 
at  Noranda  have  designed  and  pat¬ 
ented  a  type  of  suspended  roof  per¬ 
mitting  the  use  of  bricks  of  standard 
shape,  with  a  considerable  saving  in 
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the  cost  of  original  installation  and 
replacements. 

The  life  of  a  suspended  roof  at  the 
firing  end  under  present  conditions  at 
Noranda  is  from  twelve  to  fifteen 
months,  during  which  period  two  or 
three  small  hot  repairs  taking  from 
eight  to  twelve  hours  each  may  be  nec¬ 
essary.  A  much-discussed  point  re¬ 
garding  suspended  roofs  has  been  re¬ 
specting  the  possibility  of  a  higher 
fuel  ratio  due  to  the  higher  conductiv¬ 
ity  of  magnesite  brick  and  the  con¬ 
duction  and  radiation  of  heat  through 
the  supporting  media.  Owing  to  differ¬ 
ences  in  the  charge  or  to  other  changes 
in  smelting  conditions,  it  is  difficult 
to  get  comparable  data  on  one  furnace 
at  different  times  or  even  on  two  fur¬ 
naces  at  the  same  time,  but  we  be¬ 
lieve,  from  the  results  obtained  at 
Noranda,  that  the  increase  in  fuel 
ratio,  if  any,  is  slight  and  is  more  than 
compensated  for  by  the  decrease  in 
cost  of  arch  repairs  and  the  decrease 
in  lost  time. 

In  December,  1936,  No.  1  furnace 
was  lengthened  about  8^  ft.  This  addi¬ 
tion  was  made  at  the  firing  end,  as  it 
was  impossible  to  lengthen  the  furnace 
at  the  skimming  end  on  account  of  the 
slag  tunnel.  Since  fusing  in  a  silica 
bottom  in  the  extension  would  have 
taken  too  much  time,  a  bottom  of  mag¬ 
netite  converter  slag  was  made.  This 
slag  was  made  by  blowing  matte  in 
the  converters  without  using  any  flux 
and  was  poured  onto  the  concrete 
foundation,  protected  by  two  layers  of 
firebrick,  until  it  was  about  3  ft.  deep. 
When  the  magnetite  had  set,  a  dolo- 
mitic  base  ramming  mixture  was 
tamped  in  over  the  surface  one  foot  in 
thickness.  This  bottom  has  proved  en¬ 
tirely  satisfactory. 

Lengthening  the  furnace  has  in¬ 
creased  its  capacity  and  improved  the 
fuel  ratio  without  materially  affecting 
the  temperature  of  the  slag  or  matte. 
A  further  advantage  is  that  with  the 
longer  furnace  a  shorter  converter 
slag  launder  can  be  used,  and  this  will 
permit  the  use  of  larger  ladles  for 
matte  and  converter  slag,  which  was 
previously  impossible  on  account  of 
the  lack  of  headroom  in  the  converter 
aisle. 

A  record  of  the  reverberatory  fur¬ 
nace  tonnages  and  fuel  ratios  by  years 
is  given  in  Table  III.  This  table  also 
gives  the  lost  time  for  major  arch  re¬ 
pairs. 

As  has  been  previously  mentioned, 
low-grade  matte  is  made  deliberately, 
so  that  the  maximum  amount  of  flux 
possible  is  used  by  the  converters. 
Assuming  that  the  reverberatory  fur¬ 
nace  tonnage  remains  constant,  in¬ 
creasing  the  tonnage  of  fluxing  ore 
used  by  the  converters  means  that  the 
total  smelter  tonnage  will  be  increased, 
and  since  the  tonnage  of  concentrates 
is  constant,  more  direct  smelting  ore 
can  be  treated.  There  is  the  further 


advantage  that  the  proportion  of  flux¬ 
ing  ore  in  the  roaster  feed  is  decreased, 
and  since  this  increases  the  sulphur 
content  of  the  roaster  feed,  less  coal 
is  required  in  the  roasters  and  hotter 
calcines  can  be  made,  which  in  turn 
improves  the  reverberatory  furnace 
tonnage. 

Figure  7  shows  graphically  by  years 
the  tonnage  of  total  new  revenue-bear¬ 
ing  material  treated  by  the  smelter  and 
the  total  tons  of  solid  charge  smelted 
in  the  reverberatory  furnaces.  This 
graph  shows  that  in  the  last  few  years 
the  total  tonnage  smelted  has  in¬ 
creased,  although  the  tonnage  of  solid 
charge  has  remained  the  same.  This 
is  due  to  the  increase  in  the  tonnage 
of  siliceous  ore  treated  in  the  con¬ 
verters. 

Table  VI  shows  the  tonnages 
smelted  and  the  production  of  metals 
since  1928. 

Since  early  in  1931  all  the  copper 
produced  has  been  in  the  form  of 
anodes  for  the  Montreal  refinery.  Soon 
after  the  anode  furnace  had  started, 
the  silica  brick  bottom  came  up^  and 
was  replaced  by  a  fused  magnesite  bot¬ 


tom,  which  is  still  in  first-class  condi¬ 
tion  after  six  years  of  service.  This  is 
the  first  record,  of  which  we  know, 
where  a  bottom  of  this  kind  has  been 
used  for  anode  refining. 

The  reason  why  large  tonnages  of 
low  copper  ore  are  smelted  at  Noranda 
is  to  be  found  in  its  gold  content. 

The  copper  and  gold  in  the  sulphide 
ores  of  the  Home  mine  vary  independ¬ 
ently,  and  the  problem  of  whether  ore 
of  a  certain  grade  should  be  smelted 
direct  or  concentrated  and  the  con¬ 
centrates  smelted  depends  on  several 
factors,  the  most  important  of  which 
are  the  prices  of  gold  and  copper, 
smelter  and  concentrator  costs,  and  rel¬ 
ative  smelter  and  concentrator  recov¬ 
eries  of  gold  and  copper.  Under 
present  conditions  ores  containing 
more  than  0.12  oz.  of  gold  p>er  ton 
show  a  greater  marginal  profit  when 
smelted  direct  rather  than  concentrated 
and  the  concentrates  smelted.  The  ore 
used  for  fluxing  is  a  rhyolite  carrying 
gold  and  small  amounts  of  copper; 
this  ore  contains  sufficient  metal  values 
and  excess  silica  to  make  the  use  of 
barren  flux  unnecessary. 


T  ▼  ▼ 

Simple  Reagent  Feeder 

A  NOVEL  flotation  reagent  feeder  partition.  Two  electric  light  bulbs  are 
designed  by  Eugene  Sullivan  used  in  the  construction  of  the  float, 
has  proved  more  satisfactory  They  are  screwed  into  a  fitting  made 
than  other  types  used  in  the  ore-dress-  from  brass  threads  taken  from  regular 
ing  laboratory  at  the  Michigan  College  lamp  sockets.  These  threads  were  con- 
of  Mining  and  Technology  because  it  nected  together  by  means  of  a  thin 
is  more  easily  regulated,  can  be  de-  metal  fermle  in  which  a  hole  is  made 
pended  upon  to  feed  the  same  amount  for  the  end  of  the  U-tube.  This  U- 


over  long  periods  of  time,  and  the  so-  tube  can  be  made  out  of  iron  or  other 
lutions  can  be  almost  completely  metal  tubing.  In  the  ore-testing  lab- 
covered.  This  type  of  feeder  was  em-  oratory,  glass  tubes  are  used  for  this 
ployed  in  the  Isle  Royal  Copper  Com-  purpose.  The  inner  end  of  the  tube  is 
pany’s  mill  prior  to  the  shutdown  in  set  so  that  when  the  float  touches  bot- 
1932,  where  Mr.  Sullivan  was  mill  tom  the  end  of  the  tube  also  reaches 
foreman.  bottom,  thus  completely  emptying  the 

As  can  be  seen  from  the  accompany-  tank, 
ing  sketch,  the  feeder  consists  of  a  The  flow  of  reagent  is  controlled  by 
two-compartment  box.  A  hole  near  the  means  of  a  needle  valve  or  some  form 
bottom  of  the  partition  permits  the  so-  of  a  stopcock.  As  the  head  always  re¬ 
lation  to  flow  from  the  storage  com-  mains  constant,  the  flow  is  constant, 
partment  into  the  float  chamber.  A  By  means  of  a  dial  and  a  pointer  the 
cheesecloth  filter,  with  the  lower  end  v^ve  can  be  calibrated,  thus  permit- 
weighed  down  by  a  rod,  is  used  to  filter  ting  the  rate  of  feed  to  be  changed  in- 
the  solution  as  it  passes  through  the  stantly  to  any  predetermined  quota. 
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PERSONAL 

ITEMS 


F.  M.  Passow  is  now  manager  of 
Edwards  Gold  Mines,  Ltd.,  at  Lochalsh, 
Ontario. 

Oscar  A.  Dingham  lias  been  advanced 
from  the  rank  of  assistant  professor  of 
mining  to  associate  professor  of  mining 
of  the  Montana  School  of  mines. 

A.  D.  Falck,  Jr.,  is  now  employed  by 
the  Basin  Montana  Tunnel  Company  as 
a  member  of  the  corporation’s  engineer¬ 
ing  staff. 

F.  L.  Ejiouse  is  at  Winston-Salem, 
N.  C.,  having  returned  to  the  United 
States  from  the  Philippine  Islands  after 
a  trip  through  Europe. 

A.  W.  Wincey,  late  of  Broken  Hill, 
has  been  appointed  general  manager  of 
Magnet  Silver  Lead  Mines,  N.  L., 
Magnet,  Tasmania. 

Roger  D.  Lynn  is  employed  as  metal¬ 
lurgist  in  the  research  department  of 
the  reduction  works  of  the  Anaconda 
Copper  Mining  Company  at  Anaconda, 
Mont. 

Sanford  R.  Knapp,  III,  of  New  York, 
is  in  Montana  with  his  associates,  A.  V. 
Taylor,  Jr.,  and  R.  H.  Nelson,  of  the 
Taylor  Nelson  Knapp  Corporation. 

George  H.  Walbert,  assistant  comp¬ 
troller  of  the  Eagle-Picher  Lead  Com¬ 
pany,  has  been  transferred  from  Chi¬ 
cago  to  the  Joplin  offices  of  the  com¬ 
pany. 

W.  G.  Norrie-Loewenthal  was  re¬ 
cently  appointed  managing  director  of 
Hedley  Amalgamated  Gold  Mines  of 
British  Columbia. 

Inocente  Rubio  L.  has  succeeded  An¬ 
thony  Hertzer  as  manager  of  El  Yo- 
quiro  mine  of  Cia.  Minera  Explotadora 
El  Yoquiro,  S.  A.,  at  Chihuahua. 

Luther  Yajitis,  geologist.  South  Amer¬ 
ican  Development  Company,  Portovelo, 
Ecuador,  S.  A.,  arrived  recently  in  San 
Francisco  to  spend  a  four  months’  vaca¬ 
tion  in  the  Pacific  Northwest. 

Robert  S.  Cookie  is  now  associated 
with  the  National  Tunnel  &  Mines  Com¬ 
pany  at  Tooele,  Utah.  He  is  employed 
as  an  engineer  for  the  Elton  tunnel, 
which  is  being  driven  by  the  company. 

L.  T.  Gaines,  until  recently  mill  fore¬ 
man  with  the  Carlyle  Mining  Company 
at  Twenty  Nine  Palms,  Calif.,  has 
joined  the  staff  of  the  Cuba  Mining 
Company,  Cristo,  Cuba. 

Walter  L.  Pennick,  mining  and  metal¬ 
lurgical  engineer,  San  Francisco,  Calif., 
has  accepted  a  position  with  the  West¬ 
ern  Precipitation  Corporation,  1016 
West  Ninth  St.,  Los  Angeles. 


Cecil  Brehaut  was  recently  made 
mine  manager  at  the  Copper  Mountain 
property,  near  Allenby,  Princeton, 
B.C.,  which  has  been  reopened  by 
Granby  Consolidated. 

Charles  H.  Fulton  has  resigned  from 
the  directorship  of  the  School  of  Alines 
and  Metallurgy  of  the  University  of 
Missouri,  at  Holla,  AIo.,  effective  Sept. 
1,  and  has  been  appointed  research  pro¬ 
fessor  of  metallurgy,  with  leave  of  ab¬ 
sence  (sabbatical)  for  1937-38,  to  re- 


CHARLES  H.  FULTON 


sume  his  duties  Sept.  1,  1938.  During 
the  coming  year  he  will  spend  part  of 
his  time  in  New  York.  He  expects  to 
be  available  for  consulting  and  re¬ 
search  work  in  his  field  at  his  home  ad¬ 
dress,  P.  O.  Box  562,  Rolla,  Mo.  Mr. 
Fulton  has  been  director  of  the  school 
since  1920. 

Prof.  L.  E.  Bruce,  who  spent  June 
last  with  parties  of  the  Geological  Sur¬ 
vey  of  Great  Britain  in  the  Scottish 
highlands,  will  attend  the  Interna¬ 
tional  Geological  Congress  in  Russia. 

J.  Barnard  has  been  appointed  man¬ 
ager  of  Excelsior  Gold  Recovery,  N. 

L.,  at  Daylesford,  Vic.  He  was  for¬ 
merly  battery  manager  of  Morning 
Star  Mines,  at  Woods  Point. 

C.  S.  Lord,  who  had  recently  been 
conducting  graduate  work  at  the  Mas¬ 
sachusetts  Institute  of  Technology,  is 
now  with  the  Canadian  Geological  Sur¬ 
vey,  with  headquarters  at  Ottawa. 

H.  A.  Mace,  of  Marble,  Minn.,  has  ac¬ 
cepted  the  position  of  safety  engineer 
for  the  Oliver  Iron  Mining  Company, 
succeeding  Durant  Barclay,  who  has 
been  made  superintendent  of  the  Arc- 
turus  iron  mine,  on  the  western  Mesabi 
iron  range. 


.IS 


Alex  Ekstrom  has  succeeded  Ray 
Nolan  as  chief  engineer  of  the  State 
Department  of  Mines  and  Minerals  at 
Hibbing,  Minn.  John  Munter,  of  Hib- 
bing,  Minn.,  has  been  appointed  as  his 
assistant. 

Ashton  W.  Johnston,  formerly  with 
the  Canadian  Geological  Survey,  is  now 
with  Territories  Exploration  Company, 
Ltd.,  which  is  mauiiged  by  Mining  Cor¬ 
poration,  Ltd.,  at  Gordon  Lake,  North¬ 
west  Territories. 

M.  L.  Pate  has  left  the  employ  of 
Germania  mine  of  the  General  Electric 
Company,  Stevens  County,  Wash.  He 
may  be  addressed  after  Sept.  15  care 
of  Montana  School  of  Mines,  Butte, 
Mont. 

J.  C.  McIntosh,  well-known  millman 
and  inventor  of  the  McIntosh  flotation 
machine,  is  now  with  the  Phelps  Dodge 
Corporation  at  its  Nacozari  plant,  in 
Nacozari,  Son.,  Mexico,  as  superintend¬ 
ent  of  construction. 

E.  O.  Theodore,  who  was  largely  in¬ 
strumental  in  opening  up  the  Tavua 
field,  in  Fiji,  has  returned  to  Australia 
from  a  visit  to  Dutch  West  Borneo  on 
behalf  of  Borneo  Gold  Explorations, 

N.  L. 

M.  J.  Calanchini,  Western  Australian 
Under-Secretary  for  Mines  since  1918, 
has  retired  after  42  years  in  the  service. 
It  is  understood  that  he  will  be  suc¬ 
ceeded  by  A.  H.  Teller,  at  present  As¬ 
sistant  Under-Secretary  of  the  Depart¬ 
ment. 

S.  J.  Simmons  has  been  appointed  as¬ 
sistant  general  sales  manager  of  the 
Aluminum  Company  of  America,  with 
headquarters  in  Pittsburgh,  Pa.  Mr. 
Simmons  has  been  manager  of  the  New 
York  district  for  the  last  nine  years. 

John  H.  Legg,  recently  mill  super¬ 
intendent  of  the  Aldermac  Copper  Cor- 
l)oration,  is  now  associated  with  Cana¬ 
dian  Kaolin  Silica  Products,  Ltd.,  as 
general  superintendent  at  St.  Remi, 
d’Amherst,  Que. 

William  C.  Kinnon,  formerly  super¬ 
intendent  of  the  Harqua  Hala  cyanide 
mill  and  Southwestern  Metal  Mines, 
Inc.,  in  Arizona,  recently  joined  the 
staff  of  the  Allis-Chalmers  Manufactur¬ 
ing  Company  as  sales  engineer. 

Edward  P.  Scallon  has  moved  from 
Crosby  to  St.  Paul,  Minn.,  where  he  has 
recently  taken  the  position  of  assistant 
to  the  president  of  Butler  Brothers, 
which  company  conducts  extensive  iron¬ 
mining  operations  on  the  Mesabi  and 
Cuyuna  ranges  of  Minnesota. 

S.  Frank  Hunt  has  made  a  gift  to  the 
Mackay  School  of  Mines  of  a  large 
block  of  stock  of  the  Mountain  City 
mine,  at  Mountain  City,  Nev.,  the  in¬ 
come  from  which  will  be  used  to  finance 
prospecting  trips  for  worthy  students. 

Frank  Boucher,  formerly  with  the 
Minnesota  Mines,  at  Idaho  Springs, 
Colo.,  and  earlier  with  the  American  & 
London  Mount  Gold  Mining  Company, 
at  Alma,  Colo.,  is  now  in  charge  of  con¬ 
struction  of  a  new  100-ton  mill  for  the 
London  Deep  Mines,  of  Leadville,  Colo., 
for  the  separation  of  silver-zinc  ores  by 
selective  floatation.  His  address  is  Box 
80,  Leadville,  Colo. 
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B.  M.  Concklin,  chief  eugiueer  of  the 
Great  JNorthern  Iron  Ore  properties, 
will  retire  on  Oct.  1  and  move  his 
family  to  Phoenix,  Ariz.,  where  he  has 
a  citrus  ranch.  He  will  be  succeeded 
by  C.  J.  Calvin,  who  has  been  his  as¬ 
sistant. 

P.  H.  Beagan,  mining  engineer  of 
Great  Neck,  N.  Y.,  accompanied  by  Mrs. 
Reagan  and  their  son  Patrick,  sailed  for 
Bolivia  early  in  September.  Mr.  Rea¬ 
gan  has  been  appointed  mine  superin¬ 
tendent  for  the  Cia.  Minera  Huanchaca 
de  Bolivia. 

R.  P.  Sampson,  of  Seattle,  Wash.,  is 
now  superintendent  at  the  Minorca 
mine,  north  of  Virginia,  Minn.  This 
mine  is  operated  by  W.  W.  Bowe,  of 
Duluth,  Minn. 

K.  A.  Johnston,  superintendent  of  the 
Lafayette  Fluorspar  property,  at  Mex¬ 
ico,  Ky.,  has  been  spending  his  vaca¬ 
tion  on  the  Mesabi  range.  He  formerly 
worked  for  the  Oliver  Iron  Mining 
Company  at  Virginia,  Minn. 

A.  W.  Rohn,  formerly  manager  of 
mines  for  the  Donner  Steel  Company, 
was  a  recent  visitor  in  Duluth,  Minn. 
Mr.  Rohn  also  acted  as  superintendent 
for  the  Cleveland-Cliffs  Iron  Company 
and  lived  in  Hibbing,  Minn.  He  is 
now  in  Baraboo,  Wis. 

N.  M.  Manderfleld  has  been  advanced 
to  the  position  of  professor  and  head 
of  the  department  of  metallurgy  and 
ore  dressing  of  the  Michigan  College 
of  Mining  and  Technology  at  Houghton, 
Mich.  He  had  been  acting  head  of  the 
department  during  the  past  year. 

B.  M.  Snyder  has  resigned  as  super¬ 
vising  engineer  in  California  for  the 
Reconstruction  Finance  Corporation  in 
connection  with  mining  loans,  and  is 
resuming  practice  as  consulting  engi¬ 
neer.  His  address  is  117  South  Sycamore 
Ave.,  Los  Angeles,  Calif. 

J.  A.  Slefert,  mining  engineer  and 
geologist,  of  Seattle,  Wash.,  and  Oak¬ 
land,  Calif.,  after  a  business  visit  in 
Seattle,  left  on  Aug.  10  for  Usk,  B.  C., 
where  he  is  directing  the  development 
of  the  Nicholson  Creek  Mining  Cor¬ 
poration’s  3,500-acre  gold,  silver,  copper, 
and  molybdenum  property.  He  is  re¬ 
ceiving  mail  at  Usk,  B.  C. 

Erich  Gumpert,  director  of  Astra 
Metals  &  Residues,  Ltd.,  will  be  in  this 
country  for  several  months  beginning 
Sept.  3,  and  will  make  his  headquarters 
at  the  office  of  Weil-Robbins,  Inc.,  117 
Liberty  St.,  New  York.  Mr.  Gumpert, 
who  is  especially  interested  in  making 
ore  contracts,  will  also  visit  Canadian 
centers. 

William  D.  Mark,  formerly  of  the 
geological  staffs  of  the  Anaconda  Cop¬ 
per  Mining  Company  and  several  Coeur 
i’Alene  concerns,  has  been  appointed  su¬ 
pervising  engineer  of  the  Montana-Ore- 
gon,  Washington,  and  Idaho  division  of 
the  R.F.C.,  with  offices  at  Spokane. 

R.  S.  Russell,  sales  engineer  of 
Broken  Hill  Associated  Smelters,  left 
Melbourne  on  Aug.  17  for  an  extended 
trip  to  England,  Europe,  and  America. 
Mr.  Russell  will  study  latest  develop¬ 
ments  in  the  uses  of  lead,  silver,  and 
copper,  and  will  discuss  with  research 
organizations  the  most  recent  work  on 
the  physical  and  chemical  properties  of 
lead. 


T.  F.  Coats  has  been  appointed  gen¬ 
eral  manager  of  Nicola  Mines  &  Metals, 
where  several  improvements  have  been 
made  in  the  operation  of  the  60-ton  mill 
at  Stump  Lake,  in  the  Kamloops  dis¬ 
trict  of  Canada.  This  property  and 
other  properties  adjoining  are  under 
option  to  South  African  interests. 

D.  Campbell  Mackenzie  has  relin¬ 
quished  his  position  as  general  manager 
of  the  Consolidated  Gold  Alluvials  of 
B.  C.,  Ltd.,  at  Wingdam,  B.  C.,  to  re¬ 
sume  his  profession  of  consulting  min¬ 
ing  engineer.  He  will  continue  to  act 
as  consultant  for  the  company,  how¬ 
ever,  and  w'ill  visit  the  property  regu¬ 
larly  as  occasion  may  require. 

Andrew  Fairweather,  who  has  been 
mine  superintendent  of  Broken  Hill 
South,  Ltd.,  since  1920,  has  been  ap¬ 
pointed  general  manager  of  the  com¬ 
pany,  with  headquarters  at  Broken  Hill, 
succeeding  W.  E.  Wainwright,  who  re¬ 
tires  from  the  position  of  general 
manager,  which  he  has  held  since  1918, 
and  has  been  appointed  consulting  engi¬ 
neer  to  the  company. 

Raymond  G.  Travis  recently  returned 
to  the  United  States  from  the  Philip¬ 
pines,  where  he  had  been  engaged  in  the 
prospecting  for  and  examination  of  gold 
mines.  He  is  now  employed  by  the 
International  Smelting  &  Refining  Com¬ 


pany  at  its  lead  refinery  at  East  Chicago, 
Ind.  Mr.  Travis  left  San  Francisco  on 
Feb.  4  and  arrived  at  Seattle  on  July 
12.  He  was  accompanied  by  his  family. 
His  present  address  is  236  West  Ruth 
St.,  Calumet  City,  Ill. 

E.  S.  Tillinghast,  formerly  superin¬ 
tendent  of  the  Leetonia  and  South  Ag- 
new  mines,  in  Hibbing,  Minn.,  and  more 
recently  superintendent  of  the  Lincoln 
mine,  at  Virginia,  has  been  appointed 
superintendent  of  the  Hill-Annex,  at 
Calumet,  Minn.  He  succeeds  Grover  Le 
Veque,  w'ho  has  been  promoted  to  assis¬ 
tant  general  superintendent  of  all  In¬ 
terstate  mines  in  Minnesota.  The  Hill 
Annex  mine  is  operated  by  Interstate 
Iron  Company,  a  mining  subsidiary  of 
the  .Tones  &  Laughlin  Steel  Corporation. 

Earl  G.  Bowen,  president  of  the 
Sierra  Gaston  Gold  Mining  Company, 
Wallace,  Idaho,  has  been  in  the  Coeur 
d’Alene  region  for  the  past  two  months, 
obtaining  a  group  of  properties  for  the 
company.  The  properties  consolidated 
consist  of  about  120  claims  in  the  Sun¬ 
set  area  of  the  Coeur  d’Alenes.  Produc¬ 
tion  of  lead,  zinc,  and  silver  is  expected 
within  a  short  time.  The  name  of  the 
company  will  be  changed  at  the  Sep¬ 
tember  meeting  of  the  board  by  the 
omission  of  the  word  “Gold”  from  the 
title. 
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W.  W.  Wishon,  well-known  mining 
and  metallurgical  engineer,  died  re¬ 
cently  at  Los  Angeles,  aged  75. 

A.  G.  Rivers,  mining  engineer  on  the 
staff  of  Central  Eureka  Mining  Com¬ 
pany,  died  recently  at  Sutter  Creek, 
Calif.,  at  the  age  of  41. 

C.  W.  Laver,  reputed  to  be  the  first 
discoverer  of  gold  in  Western  Australia, 
and  for  whom  the  town  of  Laverton 
was  named,  died  in  Kalgoorlie  recently 
at  the  age  of  71. 

G.  H.  Utter,  veteran  mining  engineer 
and  former  operator  of  the  Cleveland 
mine,  near  Pinos  Altos,  N.  M.,  died  on 
July  4  in  Long  Beach,  Calif.,  aged  83. 

George  Weir,  for  many  years  prior  to 
his  retirement  in  1935  general  manager 
of  the  North  Broken  Hill  mine,  at 
Broken  Hill,  New  South  Wales,  died  re¬ 
cently  in  Melbourne,  Australia. 

John  A.  Knox,  who  had  been  promi¬ 
nently  identified  with  the  development 
of  many  of  the  mining  camps  of  north¬ 
ern  Ontario,  died  on  Aug.  12. 

F.  M.  Murdoch,  well  known  for  his 
work  on  the  leaching  of  the  oxidized 
copper  ores  of  the  Cloncurry  district, 
Queensland,  died  recently  at  Port 
Moresby,  Papua. 

Horace  K.  Devereaux,  veteran  min¬ 
ing  engineer  of  Colorado,  organizer  of 
the  first  polo  teams  to  play  in  the 
Mountain  West,  died  at  Colorado 
Springs  on  Aug.  24,  at  the  age  of  78. 

Hartwell  Condor,  identified  with  tin 
mining  in  the  Cloncurry  field,  Queens¬ 
land,  and  the  Torrington  field,  in  New 
South  Wales,  and  who  was  from  1912  to 


1914  State  Mining  Engineer  of  Tasma¬ 
nia,  died  at  Zeehan,  Tasmania,  recently 
at  the  age  of  66. 

Andrew  W.  Mellon,  Secretary  of  the 
Treasury  in  the  cabinets  of  Presidents 
Harding,  Coolidge,  and  Hoover;  Ambas¬ 
sador  to  Great  Britain  in  1932;  indus¬ 
trialist,  banker,  and  philanthropist,  died 
on  Aug.  26,  at  the  age  of  82.  Mr.  Mel¬ 
lon’s  interest  in  aluminum,  with  which 
bis  name  is  popularly  associated,  dated 
from  1889,  when  he  helped  to  introduce 
the  first  commercial  production;  but  he 
was  also  interested  in  a  wide  range  of 
industrial  enterprises. 


M.  D.  Harbaugh,  vice-president  of 
the  Lake  Superior  Iron  Ore  Association, 
has  made  available  to  this  department 
of  Engineering  and  Mining  Journal  the 
following  appreciation  of 

Willis  Law  Tinker 

“Mr.  Willis  Law  Tinker,  Secretary 
of  the  Lake  Superior  Iron  Ore  Associa¬ 
tion,  died  of  a  heart  attack  at  his  home 
in  Hudson,  Ohio,  on  June  5,  at  the  age 
of  53.  He  had  been  in  ill  health  for 
over  a  year.  Mr.  Tinker  was  born  a? 
Gates  ^lls,  near  Cleveland,  and  at 
tended  schools  in  that  vicinity.  H* 
first  became  connected  with  the  Iroi 
Ore  Association  in  1906,  which  was  sii 
years  after  its  organization,  and  wa* 
elected  its  secretary  in  1911,  holding 
that  position  continuously  thereafter 
until  his  death.  He  was  well  knowx 
throughout  the  iron  and  steel  industry 
as  the  statistical  authority  on  the  iron 
ore  trade  of  the  Great  Lakes.  He  was 
a  member  of  the  A.  I.  M.  E.” 
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Summary  of  the 

MARKETS 


The  improved  buying  of  non-ferrous 
metals  that  occurred  in  the  second 
half  of  .Tulj-  was  carried  into  Au¬ 
gust,  but  activity  subsided  in  the  second 
half  of  the  last  month  as  the  price  out¬ 
look  became  more  settled.  Sino-Japanese 
difficulties  injected  a  feeling  of  uncer¬ 
tainty  into  the  markets,  and  estimates 
on  the  probable  extent  of  the  fall  recov¬ 
ery  in  trade  were  not  quite  so  optimistic 
as  a  month  previous. 

Lead  and  zinc  prices  advanced  here 
and  the  E.  4"  -If-  index  moved  up  from 
93.82  in  July  to  95.28  in  August.  A  year 
ago  the  index  number  stood  at  72.70. 

Domestic  sales  of  copper  during  Au¬ 
gust  totaled  69,225  tons,  against  62,297 


tons  in  July.  Stocks  of  refined  copper 
in  the  hands  of  producers  are  slowly  in¬ 
creasing,  but  the  reserves  have  not  yet 
reached  a  level  that  might  disturb  the 
price  structure.  The  domestic  quotation 
of  14c.,  Connecticut  Valley,  was  main¬ 
tained  throughout  August.  Most  of  the 
demand  was  for  November  forward 
metal.  There  was  a  period  early  in  the 
last  month  when  the  London  market 
furnished  quite  some  excitement  on  ru¬ 
mors  of  a  higher  price  here.  Speculators 
came  into  the  market  and  foreign  busi¬ 
ness  Avas  booked  on  Aug.  10  as  high  as 
15c.,  c.i.f.  European  ports.  As  nothing 
happened  to  the  domestic  quotation,  the 
bubble  soon  burst  and  foreign  quotations 


declined  to  well  below  the  domestic  basis. 

The  expected  advance  in  lead  took 
place,  but  not  before  producers  sold  a 
substantial  tonnage.  The  New  York 
basis  Avas  raised  on  tAvo  occasions,  finally 
establishing  the  price  at  6.50c.  Appar¬ 
ent  consumption  of  lead  in  this  country 
in  the  first  seven  months  of  1937  Avas 
360,367  tons,  against  254,733  tons  in  the 
same  time  last  year. 

Prime  Western  zinc  w'as  advanced  to 
7.25c.,  St.  Louis,  though  reluctantly. 
Foreign  zinc  sold  in  this  market  for  do¬ 
mestic  consumption  in  such  volume  that 
the  shortage  has  been  greatly  relieved. 
Despite  the  tight  statistics,  the  undertone 
is  no  longer  regarded  as  strong. 

Tin  shoAved  little  net  change,  Avith 
the  visible  supply  increasing.  Tungsten 
and  tungsten  products  were  nominal  in 
price,  owing  to  the  Chinese  situation.  An¬ 
timony  advanced,  but  quicksilver  Avas 
loAver. 
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G#aoi#a  'Tin  _ 

V 

Zinc  _ 

9irsii9  Rin 

1937 

Domestic 

Export 

New  York  New  York 

St.  Louis 

St.  Louis 

Aug 

(a) 

(5) 

2 

13.775 

14.100 

58.750 

6.00 

5.85 

7.00 

3 

13.775 

14.125 

58.875 

6.00 

5.85 

7.00 

4 

13.775 

14.150 

59.000 

6.25 

6.10 

7.00 

5 

13.775 

14.250 

60.375 

6.50 

6.35 

7.00 

6 

13.775 

14.325 

60.400 

6.50 

6.35 

7.00 

7 

13.775 

14.350 

60.425 

6.50 

6.35 

7.00 

9 

13.775 

14.450 

60.400 

6.50 

6.35 

7.25 

10 

13.775 

14.500 

60.000 

6.50 

6.35 

7.25 

11 

13.775 

14.350 

59.750 

6.50 

6.35 

7.25 

12 

13.775 

14.025 

60.000 

6.50 

6.35 

7.25 

13 

13.775 

13.950 

60.125 

6.50 

6.35 

7.25 

14 

13.775 

13.950 

60.000 

6.50 

6.35 

7.25 

16 

13.775 

13.925 

59.625 

6.50 

6.35 

7.25 

17 

13.775 

13.8.50 

59.750 

6.50 

6.35 

7.25 

18 

13.775 

13.850 

59.625 

6.50 

6.35 

7.25 

19 

13.775 

13.850 

59.625 

6.50 

6.35 

7.25 

20 

13.775 

13.825 

59.500 

6.50 

6.35 

7.25 

21 

13.775 

13.800 

59.500 

6.50 

6.35 

7.25 

23 

13.775 

13.725 

.59.500 

6.50 

6.35 

7.25 

24 

13.775 

13.700 

58.875 

6.50 

6.35 

7.25 

25 

13.775 

13.700 

59.125 

6.50 

6.35 

7.25 

26 

13.775 

13.600 

58.750 

6.50 

6.35 

7.25 

27 

13.775 

13.475 

58.625 

6.50 

6.35 

7.25 

28 

13.775 

13.400 

58.500 

6.50 

6.35 

7.25 

30 

13.775 

13.400 

58.. 375 

6.50 

6.35 

7.25 

31 

13.775 

13.450 

58.625 

6.50 

6.35 

7.25 

For  Month 

A veraee 

13.775 

13.926 

59 . 465 

6.452 

6.302 

7.192 

Aug 

AVERAGES  FOR  WEEK 

4 

13.775 

14.096 

58.771 

6.042 

5.892 

7.000 

11 

13.775 

14.371 

60.22.5 

6.. 500 

6.3.50 

7.125 

18 

13.775 

13.925 

.59.8.54 

6.. 500 

6.350 

7.250 

25 

13.775 

13.767 

59.354 

6.500 

6 . 3.50 

7.250 

Aug 

CALENDAR 

WEEK  AVERAGES 

7 

13.775 

14.217 

59.638 

6.292 

6.142 

7.000 

14 

13.775 

14.204 

60.046 

6.500 

6.3.50 

7.2.50 

21 

13.775 

13.8.50 

59.604 

6..5(«) 

6.3.50 

7.250 

£8 

13.775 

13.6(X) 

58.896 

0..500 

6.3.50 

7.2.50 

SILVER.  GOLD.  AND  STERLING  EXCHANGE 

NEW  YORK  AND  LONDON 


Sterling  Exchange  • - Silver - .  - - Gold - - 

1937  “90-day  (c)  (d)  United 

Alio  “nt.ool.o’’  Mo...  Vorl.  T  0.1^00  T  onaon 


Aug. 

“Checks” 

demand'^’ 

New  York 

London 

London 

States 

2 

4.97750 

4.96250 

44.750 

Holiday 

Holiday 

$35.00 

3 

4.98125 

4.96625 

44.750 

20.0000 

139s  7id 

35.00 

4 

4.97750 

4.962.50 

44.7.50 

20.0000 

139s  6Id 

35.00 

5 

4.97750 

4.962.50 

44.750 

20.0000 

139s  8  d 

35.  OG 

6 

4.98000 

4.96.500 

44.750 

20.0000 

1393  6id 

35.00 

7 

4.99000 

4.97500 

(e) 

20.0000 

139s  5  d 

35.00 

9 

4.98.500 

4.97000 

44.7.50 

20.0000 

1393  4  d 

35. OG 

10 

4.98125 

4.96625 

44.750 

19.8750 

1393  5  d 

35.00 

11 

4.98125 

4.98625 

44.750 

19.9375 

1393  6  d 

35. OG 

12 

4.98250 

4.96750 

44.750 

19.9375 

139s  6  d 

35.00 

13 

4.98250 

4.96750 

44.750 

19.8750 

1393  5  d 

85.00 

14 

4.98250 

4.96750 

(e) 

20.0000 

139s  6  d 

35.00 

16 

4.98125 

4.96625 

44.750 

20.0000 

1393  7  d 

.35.00 

17 

4.98125 

4.96625 

44.750 

20.0000 

1393  6  d 

35.00 

18 

4.99000 

4.97500 

44.750 

19.9375 

139s  4id 

.35.00 

19 

4.98875 

4.97375 

44.750 

19.9375 

1393  3id 

35.00 

20 

4.98625 

4.97125 

44.750 

19.9375 

1393  4 id 

35.00 

21 

4.98750 

4.97375 

(c) 

19.9375 

1393  4  d 

35.00 

23 

4.99000 

4.97500 

44.750 

19.9375 

1393  4  d 

35.00 

24 

4.98500 

4.97000 

44.750 

19.8750 

139s  4H 

35.00 

25 

4.98000 

4.96625 

44.750 

19.8125 

139s  6  d 

35.00 

26 

4.97875 

4.96375 

44.7.50 

19.62.50 

1393  7  d 

35.00 

27 

4.97250 

4.95750 

44.750 

19.2500 

1393  8  d 

35.00 

28 

4.96500 

4.9.5000 

(e) 

19.1875 

1393  lid 

35.00 

30 

4.96250 

4.94750 

44.750 

19.3750 

1403  1  d 

35.00 

31 

4.96375 

4.94875 

44.750 

19.7500 

139s  lid 

35.00 

Average  for 

Month 

4.98043 

44.750 

19.848 

35.00 

Aug. 

4 

4.977.50 

AVERAGES  FOR  WEEK 

.  44.7.50  . 

11 

4.982.50 

.  44 . 7.50  . 

18 

4 . 98333 

.  44 . 7.50  . 

25 

4.98625 

.  44 . 7.50  . 

Calendar  week  averages:  New  York  Silver,  Aug.  7th,  44.750;  14th, 
44.7.50:  21st,  44.750;  2Sth,  44.750. 

(f)  No  quotation  (Saturday). 


The  above  quotations  for  major  non-ferrous 
metals  are  our  appraisal  of  the  important 
United  States  markets,  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They  are 
reduced  to  the  basis  of  cash.  New  York  or  St. 
Louis,  as  noted.  Ail  prices  are  in  cents  per 
pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.225c.  per  pound,  the  average  differen¬ 
tial  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
eooner  in  the  foreitm  market.  Most  sales  in  tie 
foreign  market  are  made  on  the  basis  of  c.i.f. 
usual  ports  of  destination — Hamburg,  Havre,  and 


Liverpool.  The  c.i.f.  basis  commands  a  premium 
of  0.300c.  per  pound  above  our  refinery  quotation. 

Copper,  lead  and  ainc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary  forms 
of  wirebars  and  ingot  bars ;  cathodes  are  sold  at  a 
discount  of  0.125c. 

Quotations  for  fine  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  xinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  oreminm  of  Ic. 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic.  over  the  E.  &  M.  J. 


average  for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  asked. 

(e)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24.  1935.  the 
U.  S.  Government’s  price  on  newly  mined  domestic 
silver  was  established  at  77.ST.  Handy  &  Har¬ 
man’s  quotation  for  domestic  silver.  .999  fine,  was 
77c.  per  ounce  throughout  August. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  in 
dome.stlc  and  Imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9125  per 
ounce. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


COPPER - - - TIN - .  - LEAD - . - ZINC - 


1937 

Aug. 

9. 

- Standi 

Spot 

ird - » 

3  Mo. 

Electro  ^ 
Bid 

- Stand 

Spot 

ard - - 

3  Mo. 

. - Spot 

Buyers 

Sellers 

- 3  » 

Buyers 

lo. - > 

Sellers 

. - Spot- 

Buyers 

Sellers 

- - 3  ; 

Buyers 

Mo. - . 

Sellers 

3 . 

57.8125 

57.8125 

64.7500 

262.5000 

260.2500 

22.8750 

23,0000 

22.8125 

22.8750 

23.3125 

23.3750 

23. 5000 

23  6250 

4 . 

57.5000 

57.5000 

64.7500 

262.7500 

260.3750 

22. 5000 

22.5625 

22.4375 

22.5000 

23.1250 

23.1875 

23.3750 

23. 5000 

5 . 

58.2500 

58.3125 

65.0000 

267.7500 

265.5000 

23.0000 

23.0625 

22.9375 

23.0000 

23.8125 

23.8750 

24.0625 

24.12,50 

6 . 

59.2500 

59.4375 

65.5000 

270.0000 

267.7500 

24.0000 

24.0625 

23.8750 

23.9375 

25.0625 

25.12.50 

25.2500 

25.3125 

9 . 

60.2500 

60.5000 

66.5000 

270.5000 

268.2500 

24.0000 

24.0625 

24.2500 

24.3125 

25.9375 

26.0625 

26.1875 

26.2500 

10 . 

59.2500 

59.4375 

66.0000 

268.0000 

266.5000 

23.3125 

23.3750 

23.5625 

23.6250 

25.5000 

25.5625 

25.7500 

25.8125 

11 . 

58.7500 

58.9375 

65.5000 

266.2500 

264.0000 

22.7.500 

22.8750 

23.0000 

23.1250 

25.1250 

25.1875 

25.2500 

25.3125 

12 . 

57.8125 

57.9375 

64.5000 

265.5000 

263.5000 

23.0000 

23.0625 

23.1875 

23.2500 

24.3750 

24.4375 

24.6250 

24.6875 

13 . 

.57.6250 

57.8125 

64.0000 

268.7500 

267.0000 

22.8125 

22.8750 

23.0625 

23.1250 

24.5000 

24.6250 

24.8125 

24.8750 

16 . 

57.1875 

57.3750 

63.5000 

265.2500 

263.7500 

22.6875 

22.7500 

22.8125 

22.8750 

24.3750 

24.4375 

24.5625 

24.6250 

17 . 

.57 . 1250 

57.1875 

63.5000 

266.7500 

264.7500 

22.4375 

22.5000 

22.5000 

22.5625 

24.2500 

24.3125 

24.4375 

24.5000 

18 . 

.57.0625 

57.1250 

63.0000 

265.0000 

263.5000 

22.3750 

22.5000 

22.4375 

22.5625 

24.0625 

24.1250 

24.3125 

24.37.50 

19 . 

56.7500 

57.0000 

63.0000 

265.5000 

263.7500 

22.4375 

22.5000 

22.5625 

22.62.50 

24.3750 

24.5000 

24.4375 

24.5000 

20 . 

.56.5625 

56.8125 

62.5000 

263.7500 

262.2500 

22.4375 

22.5625 

22.5000 

22.5625 

24.3125 

24.3750 

24.3570 

24.4375 

23 . 

.56.4375 

.56.6250 

62.5000 

264.0000 

262.5000 

22.2600 

22.3125 

22.3125 

22.3750 

24.1250 

24.1875 

24.1250 

24.1875 

24 . 

.55.9375 

56.1250 

62.5000 

260.0000 

259.0000 

22.2500 

22.3125 

22.2500 

22.3125 

23.9375 

24.0000 

24.0000 

24.0625 

25 . 

.55.9375 

56.1875 

62.5000 

262.5000 

261.2500 

22.0000 

22.0625 

22.0625 

22.1250 

23.7500 

23.8125 

23.9375 

24.0000 

26 . 

55.3125 

55.6250 

62.0000 

260.7500 

259.7500 

21.8125 

21.8750 

21.8125 

21.9375 

23.0625 

23.1250 

23.0625 

23.1250 

27 . 

.55.3125 

55.5625 

61.5000 

259.7500 

258.7500 

21.8125 

21.8750 

21.8125 

21.8750 

23.0625 

23.12.50 

23.1250 

23.1875 

30 . 

.54.8125 

55.1250 

61.2500 

260.000C 

259.0000 

21.6250 

21.6875 

21.6250 

21.6875 

23.0625 

23.1875 

23.1250 

23.1875 

31 . 

55.0625 

55.3750 

61.2500 

261.2500 

260.0000 

21.5625 

21.6250 

21.5000 

21 . 5625 

23.0000 

23.1250 

23.0625 

23.1250 

Av’ge  for  month.. 

57.143 

63.595. 

264.595 

22.606 

22. 

670 

24.140 

24.290 

CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 

_ [ _ _ _ _ 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated 

(September  1,  1937) 

MISCELLANEOUS  METALS 


Aluminum,  ingot,  99  plus  per  cent,  lb .  20c. 

Antimony,  domestic,  spot,  lb .  l5-750c. 

Bismuth,  ton  lots,  lb .  $1.00 

Cadmium,  lb .  $125  @$l.60 

Calcium,  lb.,  ton  lots  98  99  per  cent .  7Sc. 

Chromium,  97  per  cent  grade,  lb .  85c. 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb .  30c. 

Palladium,  troy  oz .  $24.00 

Platinum,  (Official  quotation)  troy  oz .  $51.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $90.50@$92.50 

Radium,  mg.  radium  content .  $40.00 

Selenium,  99.5  per  cent,  lb .  $2.00 

Silicon,  minimum  97  per  cent,  spot,  lb .  16.50c. 

Tellurium,  lb .  $1.75  @$2 . 00 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $6,00 

Zirconium,  commercially  pure,  lb .  $7.00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45  @  47  per  cent,  c.i.f.  Atl.  ports,  long  ton. . .  .$21  .00@$22.00 
Iron  Ore,  Lake  Superior.  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $5.25 

Mesabi  bessemer .  $5.10 

Old  Range  non>bessemer .  $5.10 

Mesabi,  non-bessemet .  $4.95 

Lead  (Galena)  80  per  cent  Joplin,  Mo.,  ton .  $77.51 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  @  55  per  cent .  50c. 

SO  @  52  per  cent .  50c. 

44  @  48  per  cent .  44c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoS:. . . .  42c. 

Tungsten  Ore,  per  unit  of  WOi: 

Chinese  duty  paid .  Nominal 

Domestic  Scheelite .  $30.00 

Vanadium  Ore,  per  lb.  of  contained  VK)s .  27}c. 

Zinc,  Ora,  Prime,  60  per  cent  concentrate,  Joplin.  Mo.;  per  ton.  $47.50 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic  )  lb .  3c 

Cobalt  Oxide,  70  ®  71  per  cent,  lb .  $l.67@$l.77 

Copper  Sulphate,  100  lb .  $5.15 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.34 

Sodium  Sulphate,  bulk,  ton . $I3.00@$I5.00 


NON-METALLIC  MINERALS 


Asbestos,  f.o.b.  mines  ton: 

Canadian  (Quebec) 

Crude  No.  I . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Bar3rtes,  long  ton: 

Georgia,  crude . 

Missouri,  90  per  cent  BaSOr,  leas  than  I  per  cent  iron. . . . 
Bauxite,  long  ton: 

Domestic,  chemical.  55  @  58  per  cent . 

Domestic,  abrasive,  70  @  84  per  cent . 

Dalmatian,  50  @  55  per  cent . 

French,  56  @  59  per  cent . 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  bulk . 

Delaware.  No.  I . 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh . 

Glass-spar,  white,  20  mesh . 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . 

Dead-burned.  f.o.b.  Washington . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality: 

I i  X  2  in . 

2  X  2  in . 

3  x  3  in . 

3  x  4  in . 

4x6in . 

White,  ground,  70  mesh,  ton . 

Ocher,  Georgia,  ton . 

Pyrites,  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports. . . 

Silica,  water-floated,  in  bags.  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . 

New  Jersey,  mineral  pulp . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal. 


$5S0(S$600 
$200  @$225 
$90@$I70 
$32.50@$37.50 
$II@$I4.50 

$47.50 . 

$35  (S . 

$23  @ . 


$7.00 

$6.00@$7.00 

$6@  $7.5) 
$12.50@$15.'N) 
(a)$5.50@$7.00 
(a)$6.50@  7.50 

$6. 50  @$8.50 
$I4.00@ . 

$17.00 

$11.75 

$20.00 

$7.00@$I4.00 

$25,00@ . 

$25.00® . 

I5@40c. 

30@60c. 

75@$l.20 
$l.00@$l.40 
$2. 00  @$2.50 
$60.00  @$80.00 
$19.00  @$22. 00 
(a)  I2@l2ic' 
$16. 00  @$40. 00 
$I8.00@ . 

$12.00  @$15. 00 
$8. 00  @$10.00 
$9.00@  $9.50 

$15.00® . 

$25.00® . 


ALLOYS 

Beryllium  Copper,  Master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $23.00 

Ferrochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent 

carbon,  lb .  lO^c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $102.50 

Ferromolybdenum,50  @  60  per  cent  Mo,  lb.  of  Mo  contained  95c. 

Ferrosilicon,  50  per  cent,  gross  ton .  $69.50 

Ferrotungsten,  75  @  80  per  cent,  lb.  of  W  contained  .  Nominal 


IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  gross  ton: 


Bessemer .  $24.50 

Basic .  $23 . 50 

No.  2  Foundry .  $24.00 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton .  $37.00 

Structural  shapes.  100  lb .  $2.25 

Bars.  100  lb .  $2.45 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


. — New  York — > 

.—London  Spot— 

Sterling  Exchange 

1936 

1937 

1936 

1937 

1936 

1937 

January . 

47.250 

44.913 

20.250 

20.734 

496115 

490.670 

February . . . . 

44.750 

44.750 

19.796 

20.083 

499.908 

489.307 

March . 

,  44.750 

45.130 

19.663 

20.677 

496.952 

488.412 

April . 

44  892 

45 . 460 

20.245 

20.740 

494.139 

491.524 

May . 

44.869 

45.025 

20.248 

20  346 

496.850 

493.835 

June . 

44.750 

44.818 

19.770 

20.022 

501.817 

493.404 

July . 

44.750 

44  750 

19.590 

19-986 

502.178 

496  582 

August . 

44.750 

44  750 

19.490 

19.848 

502.519 

498  043 

September. . . 

44.750 
44.750 
,  45.431 

19.579 

19.977 

503 . 455 
489.755 

November... 

21.050 

488.727 

December . . . 

45. 352 

21.238 

490.670 

Year . 

45.087 

20.075 

496.924 

New  York  quotstionB  for  silver  not  eligible  for  sale  to  U-  S.  Govemmeut,  cents 
per  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine. 
Sterling  exchange  in  cents. 


ZINC 


. — St. 

Louis — ■ 

- London - 

1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3  Mos. 

Spot 

3  Mos. 

January . 

4.848 

5.847 

14  488 

14.719 

21.153 

21.281 

February . 

4.859 

6.465 

15  125 

15.391 

25.122 

25.322 

March . 

4.900 

7.381 

159  83 

16.190 

33.188 

33 .405 

April . 

4.900 

7.010 

15.181 

15.334 

26.216 

26.344 

May . 

4.900 

6.750 

14.536 

14.777 

23.092 

23.365 

June . 

4.880 

6.750 

13.896 

14.122 

21.409 

21.528 

J  uly . 

4.783 

6.923 

13.579 

13.826 

22. 568 

22. 693 

August . 

4.800 

7.192 

13.528 

13.759 

24.140 

24.290 

September . . . . 

4.850 

13.906 

14.159 

October . 

4.850 

14.835 

November.... 

4.974 

16.301 

16.554 

December. . . , 

5.273 

17.957 

18.145 

Year . 

.  4.901 

14.920 

15.151 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton 


COPPER 


■F.O.B.  Refinery - .  . - -Loadon  Spot — 

— Electrolytic - -  (a) 


, — Domestic — . 

> — Export — . 

. » — Standard — v 

/—Electrolytic — . 

1936 

1937 

1936 

1937 

1936 

1937 

1936 

1937 

January ... 

.  9  025 

12.415 

8.358 

12.112 

34.706 

51.497 

38.788 

56.497 

February . . 

.  9.025 

13.427 

8.566 

13.828 

35.313 

59.225 

39.463 

64.013 

March.... 

.  9.025 

15.775 

8.708 

16.590 

36  040 

72.339 

40.227 

76.167 

April . . 

.  9.169 

15.121 

8.849 

14.692 

36.975 

62.506 

41.131 

66.614 

May . 

.  9.275 

13.775 

8.819 

13.999 

36.690 

61.118 

40.839 

63.684 

June . 

,  9.275 

13  775 

8.790 

13.492 

36.324 

55.696 

40.357 

61.409 

July . . 

,  9.352 

13.775 

8.993 

13.817 

37.217 

56.412 

41.228 

62. 807 

August . 

.  9.525 

13.775 

9.297 

13.926 

38.259 

57.143 

42.375 

63.595 

9.525 

9.523 

38.915 

43.267 

’  9.563 

9.669 

40.980 

45.295 

.  10.161 

10  349 

43.932 

48.467 

.  10.763 

10.835 

45.946 

50.364 

Year . 

.  9.474 

9.230 

38.441 

42.650 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  toni 
(a )  Bid  quotation. 


LEAD 

/—New  York — . 

—St.  Louis— 

- London - 

1936 

1937 

1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3  Mos. 

Spot 

3  Mos. 

January.... 

4.500 

6.000 

4.350 

5.850 

15.397 

15.494 

27.272 

27.150 

February . . . 

4.515 

6.239 

4.365 

6.089 

16.022 

16.141 

28.319 

28.328 

March . 

4.600 

7.190 

4.450 

7.040 

16.608 

16.767 

33.027 

32.979 

April . 

4.600 

6.175 

4.450 

6.025 

16.097 

16.234 

26.014 

25.878 

May . 

4.600 

6.000 

4.450 

5.850 

15.530 

15.601 

24.000 

23.891 

June . 

4.600 

6.000 

4.450 

5.850 

15.170 

15.259 

22.878 

22  759 

July . 

4.600 

6.000 

4.450 

5.850 

15.856 

15.954 

23.932 

23.703 

August . 

4.600 

6.452 

4.450 

6. 302 

16.772 

16.859 

22.606 

22.670 

September. . 

4.600 

4.450 

18.009 

17.974 

October.. . . 

4.631 

4.488 

18.446 

18.375 

November . . 

.  5.114 

4.964 

21.723 

21.693 

December. . 

5.554 

6.406 

25.560 

25.503 

Year . 

,  4.710 

4.560 

17.599 

17.655 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London  pounds  sterling 
per  long  ton. 


CADMIUM  AND  ALUMINUM 


- - Cadmium - . 

. - Aluminum - % 

1936 

1937 

1936 

1937 

January . 

.  105.000 

90.000 

20.000 

19.500 

February . 

90.000 

20.000 

19  500 

March . 

101.667 

20.000 

20.000 

April . 

105.000 

20.000 

20.000 

May . 

105.000 

20.000 

20.000 

June . 

.  105.000 

130.962 

20.000 

20.000 

July . 

.  93.462 

142.500 

20.000 

20.000 

August . 

.  90.000 

142.500 

20.000 

20.000 

.  90.000 

20.000 

.  90.000 

20.000 

.  90.000 

20.000 

.  90.000 

20.000 

Year . 

97.789 

20. non 

Aluminiun  in 

cents  per  pound,  99  per  cent  grade. 

Cadmium,  cents  per  pound. 

ANTIMONY.  QUICKSILVER.  AND  PLATINUM 


Antimony  (o) 

Quicksilver  (b) 

Platinum  (e) 

New  York 

New  York 

New  York 

1936 

1937 

1936 

1937 

1936 

1937 

January  . 

.  12.736 

14.130 

76.769 

90.250 

36.885 

50.404 

February . 

.  12.967 

14.563 

77.000 

91.000 

35.000 

64.360 

March . 

.  13.072 

16.375 

77.000 

91 .778 

34.115 

58.000 

April . 

.  12.673 

16.043 

76.731 

92.000 

32.846 

58.000 

May . 

.  12.410 

14.830 

74.940 

95.520 

32.000 

.54.800 

June . 

.  11.707 

14  702 

74.192 

96.654 

36.346 

53.000 

July . 

.  11.245 

14.803 

73.423 

93  904 

39.308 

50.115 

August . 

.  11.125 

15.327 

73.923 

91  423 

49.577 

51  000 

September . . . 

.  11.740 

85.280 

AK  flfln 

October . 

.  12.058 

89.240 

54  074 

November . . . . 

.  12.233 

90.250 

48  000 

December. . . 

.  12.918 

90.250 

000 

Year . 

.  12.240 

79.917 

Q9A 

{  (a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands.  <b)  Quick* 

eilver  in  dollars  per  flask  of  76  ib. 

!e)  Platinum  in  dollars  per  ounce  troy. 

PIG  IRON 


Straits  Standard,  Spot 

- - New  York - >  < - London - 


1936 

1937 

1936 

1937 

January . 

47.234 

50.925 

209.731 

229.350 

February . 

47.962 

52.010 

207.081 

233.750 

March . 

48.037 

63.043 

213.080 

282.988 

April . 

46  963 

59.172 

209.313 

267.136 

May . 

46.352 

55.651 

202.429 

250.645 

June . 

42.204 

55.851 

183.167 

249.852 

July . 

...  43.021 

59.245 

185.957 

263.540 

August . 

42.579 

59.465 

183.731 

264.595 

...  44.754 

194.676 

...  44.975 

201.193 

...  51.392 

230.869 

.!.  51.823 

232.108 

Year . 

46.441 

204.445 

New  York  quotations,  cents  per  pound.  London,  pounds  iterune  pei  lung  ton. 


—-Bessemer - > 

- - Basic - . 

No.  2  Foundry 

1936 

1937 

1936 

1937 

1936 

1937 

January . 

.  20.00 

21., 50 

19.00 

20.50 

19.50 

21  00 

February . 

.  20.00 

21.50 

19.00 

20.60 

19.50 

21.00 

March . 

.  20.00 

24.50 

19.00 

23.20 

19.50 

23.70 

April . 

.  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

May . 

, .  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

June . 

.  20.00 

24.50 

19  00 

23.50 

19.50 

24  00 

July . 

.  20.00 

24  50 

19.00 

23.50 

19.50 

24.00 

August . 

.  20.00 

24. 50 

19.00 

23.50 

19.50 

24  00 

September.... 

,.  20.00 

19.00 

19.50 

.  20.00 

19.00 

19  50 

.  20.23 

19.23 

19.73 

December . . . . 

.  21.00 

20  00 

20.50 

Year . 

20.103 

19.103 

19.603 

iron  in  dollars  per  long  ton.  F.  o.  b.  Mahoning  and  Shenango  Valley  furnaces. 
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Drought  Conditions  Affect  Mining 
Operations  in  Montana 

Lack  of  hydro-electric  power  forces  the  return  to  some  steam  plants 


Drought  in  Montana  during  the 
past  two  summers  has  materially 
affected  production  of  some 
metals,  due  to  an  insufficient  supply  of 
hydro-electric  power.  Pi;actically  the 
whole  State  is  suffering  a  shortage  of 
electricity  this  year  because  of  the  ab¬ 
normally  low  stream  flow,  reported  by 
power  company  officials  as  the  lowest 
on  record.  Mining  interests  have  ap¬ 
pealed  to  General  Edward  H.  Markham, 
chief  of  engineers,  to  curtail  operations 
at  Fort  Peck  Dam,  w’here  40,000  kw.  is 
used  for  dredging  operations,  but  he 
has  advised  it  is  impossible,  since  the 
dam  is  now  at  a  critical  stage  because 
of  recent  river  diversion  and  the  closure 
fill  section  must  be  carried  high  enough 
this  year  to  withstand  high-water  at¬ 
tacks  next  spring. 

The  Montana  Power  Company  sup¬ 
plies  from  hydro-electric  plants  90  per 
cent  of  the  power  used  in  the  State,  and 
is  now  importing  40,000  kw.  from  the 
Washington  Power  &  Light  Company, 
about  the  limit  of  capacity  of  the  inter¬ 
connecting  lines.  The  demand  for  power 
in  Montana  is  70,000  kw.  more  than 
available  supply.  Mining  activities  of 
the  Anaconda  Copper  Mining  Company 
have  been  curtailed  as  a  result  of  these 
conditions,  which  have  also  forced  the 
closing  of  the  Orphan  Girl  zinc  mine, 
cut  off  zinc  production  from  the  An- 
selmo,  and  reduced  by  one-half  zinc 
production  from  its  leased  Emma  mine 
(Butte  Copper  &  Zinc  Company).  Zinc 
shippers  in  the  Philipsburg  and  Basin 
districts  of  Montana  have  been  forced 
to  curtail  shipments. 

Zinc  producers  in  Utah  and  Nevada 
have,  in  some  cases,  been  forced  to  lay 
off  men,  as  their  zinc  concentrates  are 
sent  to  the  electrolytic  zinc  plants  at 
Great  Falls  and  Anaconda,  where  opera¬ 
tions  are  about  30  per  cent  of  capacity. 
The  drought  is  also  affecting  water 
supply  for  concentrating  purposes. 


Water  wells  have  been  dug  to  relieve 
this  and  more  wells  are  being  driven  at 
Rocker,  one  of  the  timber  framing  units 
of  Anaconda  Copper  Mining  Company. 

Throughout  the  Butte  district  every 
effort  is  being  made  to  eliminate  the 
use  of  electrical  power  wherever  steam 
equipment  may  be  substituted.  Many 
old  steam  plants  are  again  operating 
and  steam  locomotives  are  planned  to 
be  used  on  the  Butte,  Anaconda  &  Pa¬ 
cific  Railroad,  and  the  Butte  Railway 
has  applied  for  dissolution  of  its  street 
railway  service,  to  be  substituted  by 
bus  service. 

Officials  of  the  Federal  Power  Com¬ 
mission  have  been  investigating  the  situ¬ 
ation  and  they  report  there  is  no  sur¬ 
plus  power  in  the  entire  Northwest. 
Early  installation  of  a  plant  at  Fort 
Peck  is  being  studied  for  which  provi¬ 
sion  was  made  by  fitting  up  one  of  the 
four  division  tunnels  as  a  penstock. 
Such  a  plant,  however,  was  not  planned 
to  be  installed  for  some  time.  The  situ¬ 
ation  will  be  relieved  w’hen  operations 
at  Fort  Peck  close  for  the  winter  in 
November,  and  the  spring  run-off 
should  satisfy  power  requirements  dur¬ 
ing  the  first  half  of  the  year.  In  June, 
1938,  the  Montana  Power  Company  ex¬ 
pects  to  have  56,000  kw.  available  from 
a  new  hydro  plant  at  Poison,  on  the 
Flathead  River.  Production  of  electro¬ 
lytic  zinc  in  Montana  has  been  greatly 
curtailed  due  to  these  unusual  condi¬ 
tions  and  has  helped  force  importation 
from  abroad  to  meet  the  demand  for 
High  Grade  zinc  here. 

►  Extensive  developments  have  been  in 
progress  at  the  Broadway  mine  during 
the  summer  months  and  the  new  100-ton 
cyanide  mill  will  be  brought  in  to  service 
early  in  September.  This  operation  is  a 
unit  in  the  Taylor,  Nelson,  and  Elnapp 
Corporation  under  the  personal  super¬ 
vision  of  A.  V.  Taylor,  Jr.  The  Two 


Percent  zinc-silver  mine,  at  Philipsburg, 
another  unit  in  this  company,  has  been 
forced  to  curtail  its  zinc  shipments  to  the 
Washoe  smelter  owing  to  the  existing 
power  shortage. 

►  Under  the  supervision  of  C.  E.  Nigh- 
man,  the  Jar  dine  mine  of  the  Jardine 
Mining  Company  has  operated  at  capac¬ 
ity  (180  tons  per  day)  during  the  sum¬ 
mer  months.  The  production  is  largely 
gold  and  small  amounts  of  tungsten. 
Extensive  reconditioning  has  been  car¬ 
ried  on  at  the  mine,  including  mill 
changes,  relocation  of  ditches  and  reser¬ 
voir  construction,  installation  of  a  new 
generating  unit  in  the  company’s  power 
plant,  construction  of  shops,  and  the  com¬ 
mencement  of  a  new  main  operating  level 
adit  approximately  300  ft.  below  the 
present  lowest  working  level. 

►  McLaren  Brothers,  operating  at  Cooke 
City,  are  enlarging  their  100-ton  mill  to 
handle  approximately  50  per  cent  more 
gold  ore  from  their  Daisy  Pass  opera¬ 
tions.  A  high-grade  sulphide  zone  was 
disclosed  this  summer,  from  which  direct 
shipments  to  smelters  are  being  made 
supplementary  to  the  milling  operations. 

►  The  Larson  Estate,  of  Yakima,  Wash., 
has  bought  the  Boaz  mine,  of  Norris, 
for  an  amount  reported  close  to  $100,000. 
This  property  has  been  producing 
high-grade  gold  ore  during  the  past  few 
years  under  the  operation  of  a  syndicate 
composed  mainly  of  Bozeman  interests. 
It  is  reported  that  the  new  owners  re¬ 
cently  opened  a  face  of  ore  4  ft.  wide 
which  will  assay  about  $200  a  ton  in 
gold. 

►  The  management  of  the  Butte-High¬ 
lands  mine  has  announced  that  in  a 
crosscut  from  a  winze  level  60  ft.  below 
the  600  level  an  orebody  has  been  found 
which  contains  $19  a  ton  in  gold  over  a 
width  of  41.5  ft.  The  100-ton  cyanide 
plant  which  is  being  reconditioned  will 
be  ready  for  service  early  in  September. 
A  new  road  to  the  property,  which  is 
situated  18  miles  south  of  Butte  at  an 
elevation  of  nearly  8,000  ft.,  will  make 
the  camp  accessible  throughout  the  com¬ 
ing  winter  months. 

►  In  the  field  of  non-metallic  minerals, 
travertine  and  vermiculite  have  shown 
a  marked  improvement  in  demand  this 
year.  Montana  travertine  is  obtained 
from  a  deposit  near  Gardner,  at  the 
north  border  of  Yellowstone  Park.  The 
operation  is  conducted  by  a  develop¬ 
ment  subsidiary’  of  the  Northern  Pacific 
Railroad.  A  recent  order  for  9,000 
cu.  ft.  of  select  material  was  placed  by 
the  State  of  Oregon  for  use  in  the  con¬ 
struction  of  a  new  capital  building  at 
Eugene.  Installation  of  new  machinery 
is  required  to  increase  the  production 
at  the  mine.  Montana  vermiculite 
(zonolite)  production  reflects  an  in¬ 
creased  demand  by  virtue  of  important 
production  improvements  and  enlarge¬ 
ments.  Revised  milling  facilities  will 
double  the  production  rate  to  permit 
delivery  of  more  than  30,000  tons  per 
year.  According  to  the  United  States 
Bureau  of  Mines,  this  business  on  a 
basis  of  fabricated  insulating  material 
exceeded  a  gross  value  of  $1,000,000  in 
1936.  During  recent  months  Fisher 
Brothers,  of  Detroit,  and  the  Armour 
interests  have  become  actively  affiliated 
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with  this  business.  Vermiculite  produc¬ 
tion  from  the  Libby  district  is  con¬ 
trolled  by  two  concerns,  the  Universal 
Insulation  Company,  which  also  owns  a 
number  of  processing  plants  throughout 
the  country,  and  the  Zonolite  Company, 
in  w’hich  both  the  Fisher  and  Armour 
interests  are  concerned.  Increased  pro¬ 
duction  facilities  are  being  installed 
at  both  properties.  Treatment  of  crude 
vermiculite  ore  involves  cleaning  by  jigs 
and  blowers  following  crushing.  The 
light  mica  product  is  then  shipped  to 
roasting  plants  at  various  points  in  the 
United  States,  where  a  light  heat-treat- 
men  effects  an  expansion  in  volume  of 
about  fifteen  times.  This  product  is  used 
directly  for  insulation  purposes  and  in 
the  manufacture  of  insulating  wall 
boards. 

►  The  Easton-Pacific  mine,  in  the  Vir¬ 
ginia  City  district,  resumed  operations 
early  in  August  and  is  reported  making 
steadj-  shipments  of  gold-silver  ore  to 
the  smelter  at  Anaconda.  The  property 
is  operated  under  lease  by  the  Alabama 
Montana  Mining  Company,  and  a  mill 
may  be  erected  later,  according  to 
Harry  Eeynolds,  president  and  treas¬ 
urer.  W.  M.  Hoff  is  vice-president  and 
superintendent. 


UiaU 


Montana  Power  Shortage 
May  Affect  Utah  Mines 

Drought  condition  forces  curtailment  of 
electrolytic  zinc  production  in  Montana 
made  partly  from  concentrates  shipped 
from  Utah — Elton  tunnel  in  2,500  ft. 

►  Curtailment  of  production  by  Utah 
mines  may  be  forced  by  the  power  short¬ 
age  existing  at  Great  Falls  and  Ana¬ 
conda  plants  of  the  Anaconda  Copper 
Mining  Company  in  Montana.  Utah  and 
Nevada  mines  have,  therefore,  been  noti¬ 
fied  by  the  Anaconda  Copper  Mining 
Company  that  shipments  of  zinc  concen¬ 
trates  to  the  plants  at  Great  Falls  and 
Anaconda  may  have  to  be  curtailed.  If 
forced  to  take  extreme  measures,  employ¬ 
ment  for  500  to  1,000  mine  and  mill 
workers  in  the  two  states  would  be 
affected  but  late  reports  indicate  such  a 
severe  lay-off  is  unlikely. 

►  The  new  Elton  tunnel  of  the  National 
Tunnel  &  Mines  Company  has  been  ad¬ 
vanced  a  distance  of  2,500  ft.  on  its  pro¬ 
jected  length  of  2.3,000  ft.  Progress 
averaging  40  ft.  daily  w’ill  be  augmented 
by  the  substitution  of  two  Eimeo-Finley 
loaders  for  those  now  in  use.  A  stage 
is  also  to  be  built  under  which  the  two 
shovels  can  operate  continuously  while 
three  drills  are  being  used  above.  The 
12xl2-ft.  tunnel  is  being  driven  for  the 
purpose  of  draining  the  upper  Bingham 
area  and  for  transportation  of  ores. 

►  In  the  Tintic  district,  the  American 
Smelting  &  Kefining  Company  is 
rapidly  putting  the  Grand  Central  mine 
in  condition  for  production.  The  shaft 
has  been  repaired  to  below  the  2,000  level. 


with  about  300  ft.  yet  to  go.  A  railroad 
spur  is  being  constructed  to  replace  the 
9,000-ft.  tramway.  An  800-ft.  tunnel  is 
being  driven  into  the  mountain  to  con¬ 
nect  the  spur  and  the  shaft  on  the  265 
level,  where  ore  pockets  will  be  con¬ 
structed  to  dump  directly  into  waiting 
railroad  cars. 

►  Operations  are  to  be  resumed  at  the 
Crown  Point  Consolidated  mine,  in  East 
Tintic,  after  a  six-year  shutdown,  Joseph 
Wirthlin,  president,  announced  recently. 
Drifting  will  be  resumed  on  the  600  level 
of  the  shaft  in  the  southeast  drift  to 
reach  a  northeast-southwest  fissure  a 
short  distance  ahead.  The  Zuma  Mining 
Company  is  mining  ore  in  this  fissure 
from  its  adjoining  property  on  the  500 
level. 

►  Under  the  direction  of  C.  M.  Zabriskie, 
\fice-president,  the  Tintic  Silver  Mines, 
Inc.,  has  erected  a  headframe,  built  ore 
bins,  and  installed  a  ne\v  skip.  An  in¬ 
cline  shaft  is  following  ore.  Six  carloads 
have  been  shipped.  Drifting  will  be 
started  when  the  shaft  reaches  a  depth 
of  200  ft.  E.  H.  Dunsmore  is  president 
of  the  company;  George  E.  Eussell,  sec¬ 
retary-treasurer,  and  John  E.  Eussell 
and  Frank  L.  Copening  are  the  other 
directors. 

►  The  ore  deposit  struck  in  the  north¬ 
east  drift  on  the  500  level  of  the  Zuma 
mine  by  leasers,  E.  E.  Ferguson,  “Jud” 
Manson,  and  Fred  Webb,  of  Eureka,  is 
steadily  increasing  in  size  and  richness, 
reports  W.  F.  Shriver,  president.  The 
value  of  the  ore  ranges  between  $27  and 
$30  a  ton. 

►  Gloyd  M.  Wiles,  general  manager  of 
the  Park  City  Consolidated  Mines  Com 
pany,  announces  that  a  large  vein  of 
high-grade  ore  has  been  opened  up  on 
the  1,050-ft.  level  of  the  East  Crescent 
fissure.  On  the  1,200-ft.  level,  ever  better 
results  are  expected.  A  new  haulage 
system  will  expedite  development  and 
transport.  Completion  of  a  three-com- 
])artment  shaft  to  the  1,200-ft.  level,  situ¬ 
ated  to  serve  both  the  East  Crescent 
and  Silver  fissure  systems,  Avill  speed 
hoisting  operations.  A  deep  w'ell  pump, 
recently  ordered,  will  increase  pumping 
capacity  to  4,000  g.p.m. 

►  The  200-ft.  cement  capping  of  the  new 
Silver  King  Coalition  Mines  shaft  in 
Thaynes  Canyon  has  been  completed 
and  three  shifts  are  sinking  the  shaft  to 
a  depth  of  2,000  ft. 

►  The  Park  Utah  Consolidated  Mines 
Company  reports  a  net  income  of  $190,- 
329  for  the  first  six  months  of  the  year, 
compared  with  a  net  loss  of  $15,105  for 
the  first  half  of  1936. 

►  A  body  of  sulphide  ore  has  been  opened 
up  in  the  Park  Galena  mine,  125  ft. 
below  the  300  level,  W.  H.  H.  Cranmer, 
president,  announces.  Samples  of  the 
ore  assay  0.10  oz.  in  gold,  6.1  oz.  of 
silver  to  the  ton,  13.8  per  cent  lead  and 
4.3  per  cent  zinc.  Leasers  are  working 
on  the  first,  second,  and  third  levels,  and 
also  on  the  east  side  of  the  mine  and 
above  the  main  tunnel  in  a  raise.  J. 
P.  MacFadden,  of  Los  Angeles,  has 
been  made  superintendent  of  the  mine. 


The  Swansdown  Corporation,  of  New 
York,  has  assigned  to  the  Callahan  Zinc- 
Lead  Company  its  contract  to  buy  stock 
in  the  New  Park  Mining  Company,  which 
owns  the  Park  Galena  and  other  large 
groups  of  claims  in  the  vicinity. 

►  For  the  year  ended  June  30,  1937, 
the  Silver  King  Coalition  Mines  Com¬ 
pany  reports  a  net  income  of  $1,201,- 
861.11,  or  98.5c.  a  share.  Net  income  for 
the  last  quarter  was  $311,212.70,  or  25c. 
a  share. 

►  The  Georgia  Lyn  Mining  Company, 
operating  in  the  Lakeside  Mountain 
range,  near  Delle,  has  shipped  14  car¬ 
loads  of  ore  valued  at  $5,540,  according 
to  William  W.  Choate,  company  manager. 
The  ore  was  taken  from  a  winze  350 
ft.  below  the  outcrop  of  the  vein.  Plans 
are  being  made  to  erect  a  100-ton  mill. 

►  C.  S.  Woodward,  president  of  the 
Wasatch  Gold  Mines,  Inc.,  has  driven  its 
tunnel  500  ft.  Twenty  men  are  em¬ 
ployed.  At  800  ft.  from  the  portal,  the 
company  expects  to  cut  the  first  fissure. 
The  old  Johnson  tunnel,  1,500  ft.  above 
the  new  adit,  has  been  cleaned  out  and 
ore  is  being  mined  for  shipment. 


Viemda 


Boulder  Dam  Power 
Supplied  to  Pioche 

Several  mining  companies  will  utilize  tem¬ 
porary  electric  energy  now  available — 
Mill  at  Buckskin  National  mine  destroyed 
by  fire 

►  An  elaborately  planned  Labor  Day 
celebration  at  Pioche,  marking  the  com¬ 
pletion  of  the  150-mile  power  line  from 
Boulder  Dam,  has  been  postponed  to  a 
later  date  so  far  as  mining  and  busi¬ 
ness  men  of  the  district  are  concerned. 
Because  of  alleged  intermeddling  by 
leaders  of  the  C.I.O.,  who  were  charged 
w’ith  creating  trouble  and  trying  to 
“run  the  w’hole  show,”  the  celebration 
committee,  of  which  J.  H.  Buehler, 
manager  for  the  Bristol  Silver  Mines 
Company  and  other  companies  controlled 
by  the  Snyder  group,  of  Salt  Lake 
City,  is  chairman,  and  the  subcommittees 
w'ere  dissolved  and  the  labor  union  heads 
were  left  to  conduct  their  own  celebra¬ 
tion.  Complete  equipment  for  delivery 
of  Boulder  Dam  power  at  Pioche  will 
not  be  available  before  the  end  of  the 
year,  but  arrangement  had  been  made 
with  the  Nevada-California  Electric 
Corporation  for  a  temporary  power  sup¬ 
ply,  starting  around  the  middle  of  Sep¬ 
tember,  and  with  the  California  Edison 
Electric  Company  for  the  rental  of  sub¬ 
station  equipment.  Under  this  agree¬ 
ment,  power  will  be  delivered  to  the 
Combined  Metals  Eeduction  Company, 
Bristol  Silver  Mines  Company,  Pioche 
Mines  Consolidated,  Prince  Consolidated 
Mining  Company,  Comet  Coalition 
Mines  Company,  Caliente  Cyanide  Com¬ 
pany,  Halogen  Eeduction  Company, 
Gold  Springs  mining  district,  Pioche 
Power  &  Light  Company,  Panaca  Util- 
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PERFECTLY 

STEAM-TIGHT 


openings  and  closings 


hardness  of  500  Brinell  —  hard  enough  to  scratch 
glass.  Extra-large  stems  and  extra-long,  stem-thread 
contact,  help  to  assure  long,  trouble-free  life. 

These  new  350  Pound  —  550F  Valves  are  available 


want  to  cut  maintenance  to  the  minimum  and 


assure  lastingly  tight  valves  specify  Walworth  Fig. 
225P  Bronze  Valves.  They  are  new  and  extremely 
tough.  They  can  actually  crush  nails  between  their 
stainless  steel  discs  and  seats  without  marring  either. 
Both  discs  and  seats  are  heat-treated  to  a  minimum 


in  sizes  from  Vi-inch  to  2  inches.  Fig.  225P  is  the  Globe 
Valve;  Fig.  227P  the  Angle  Valve.  They  give  addi¬ 
tional,  practical  meaning  to  the  Walworth  policy  of 
"the  right  valve  for  each  and  every  job." 

Specify  Walworth  Valves  for  long  life  and  trouble- 
free  performance.  There's  a  distributor  nearby  who 
can  fill  your  needs. 


Here's  a  nail  ilattened  between  the  seat  and  disc  oi  the  new  Wal¬ 
worth  Fig.  225P  Bronze  Valve.  Neither  disc  nor  seat  was  injured. 
Steam-tight  contact  is  always  assured.  Valves  taken  from  stock  were 
found  tight  after  100,000  openings  and  100,000  closings. 


September,  1937 — Engineering  and  Mining  Journal 


►NEVADA 


ity  Company,  Caliente  Utility  Company, 
and  a  number  of  smaller  consumers. 

^Entailing  loss  estimated  at  $100,000, 
the  60-ton  cyanide  mill  at  the  Buckskin 
National  mine,  in  northern  Humboldt 
County,  was  destroyed  by  fire  last  month, 
together  with  some  adjacent  buildings. 
The  mine  and  mill  have  been  operated 
for  over  three  years  under  a  50-50  leas¬ 
ing  arrangement  by  the  Nevada  Lucky 
Tiger  Mining  Company,  wholly-owned 
subsidiary  of  Lucky  Tiger-Combination 
Gold  Mining  Company.  A.  E.  Mosier, 
president  of  the  parent  company,  was 
said  to  have  indicated  that  the  plant 
would  be  rebuilt.  Costly  equipment  had 
been  added  recently.  The  mine  is  opened 
by  three  timnels,  long  drifts  on  three 
veins,  and  winzes  opening  the  veins  400 
ft.  below  the  adit  level.  J.  E.  Moore 
is  superintendent.  L.  R.  Budrow  is 
vice-president  and  consulting  engineer 
for  the  Lucky  Tiger-Combination. 

►  A  new  vertical  shaft  is  being  sunk  on 
property  of  the  Caliente-Cobalt  Mining 
Company,  11  miles  northwest  of  Caliente, 
in  Lincoln  County,  on  w'hich  both  silver- 
gold  and  silver-lead  veins  have  been 
developed.  The  purpose  is  to  make 
available  for  extraction  orebodies  of 
economic  importance  that  have  been 
opened  by  winzes  and  inclines.  William 
J.  Lawrence,  of  Caliente,  is  manager. 

►  Gold-silv’er  ore  in  good  volume  and 
of  substantially  higher  grade  than  the 
average  product  has  been  opened  near 
the  center  of  the  great  pit  or  open  cut 
on  the  outcrop  of  the  Comstock  lode  by 
the  Arizona  Comstock  Corporation.  This 
ore  has  been  exposed  by  the  power 
shovels  in  deepening  the  open  cut  and 
by  crosscuts  driven  east  and  west  from 
the  pit  bottom.  W.  J.  Loring,  manager, 
reports  that  the  flotation  mill  and 
auxiliary  cyanide  plant  have  been  treat¬ 
ing  over  600  tons  of  ore  per  daj'. 

►  Equipment  that  has  been  used  in  de¬ 
veloping  a  prospect  in  the  Awakening 
district,  Humboldt  County,  has  been 
moved  to  property  of  the  Swales  Moun¬ 
tain  Copper  Mining  Company,  20  miles 
north  of  Carlin,  in  Elko  County,  where 
a  wide  gossan  is  said  to  resemble  that 
overlying  the  deposit  at  Mountain  City. 
The  equipment  includes  a  Gardncr- 
Dcnver  compressor,  a  gasoline  hoist,  and 
mining  accessories.  Both  properties  are 
controlled  by  a  group  of  San  Diego  men, 
represented  in  Nevada  by  Earl  E.  Kain, 
who  receives  mail  at  Elko. 

►  A  deposit  of  gold-silver  ore  has  been 
reported  opened  in  new  territory  to  a 
depth  of  200  ft.  below  an  old  tunnel 
in  the  Overman  mine  of  the  Consoli¬ 
dated  Chollar,  Gould  &  Savage  Mining 
Company  on  the  Comstock  lode.  It  has 
been  developed  for  a  length  of  over 
600  ft.  and  ranges  in  width  from  20  to 
35  ft.  Ore  throughout  this  area  w'as 
said  to  sample  around  $10  per  ton  on 
the  100-ft.  level,  with  indications  of 
higher  values  on  the  200-ft.  level.  The 
company’s  flotation  mill  is  treating 
around  350  tons  per  day. 

►  Property  that  was  productive  when 
operated  by  the  Buckingham  Mines  Cor¬ 


poration,  9  miles  south  of  Battle  Moun¬ 
tain  in  Lander  County,  has  been  pur¬ 
chased  from  the  Sinalo  Premier  Mines 
Company  by  the  Little  Giant  Gold- 
Silver  Mining  Company,  owning  adjoin¬ 
ing  claims.  The  i20-ton  flotation  mill 
and  4,200-ft.  electrically  operated  aerial 
tramway  are  being  reconditioned  to 
handle  ore  from  upper  levels  of  the 
Little  Giant  mine,  which  some  years  ago 
produced  $1,000,000,  chiefly  in  silver. 

►  An  experimental  concentrating  unit, 
described  as  the  Schramm-Drye  ore  con¬ 
centrator,  is  being  installed  at  the  old 
Commonwealth  mine,  in  the  Galena  dis¬ 
trict,  15  miles  south  of  Reno.  The 
mine  has  been  worked  at  intervals  since 
1860  and  several  small  mills  and 
smelters  have  been  built  to  treat  its 
highly  complex  ore,  which,  because  of 
the  excessive  weight  of  metal  contents, 
appears  to  have  defied  all  efforts  to  con¬ 
centrate  or  separate  the  economic  metals. 
The  mine  was  held  under  option  for  a 
time  by  the  Treadwell  Yukon  Company, 
Ltd.  C.  J.  Derbes  is  in  charge,  with 
ofiices  in  Carson  City. 

►  An  old  20-stamp  mill  at  the  once- 
productive  Pamlico  gold-lead-silver 
mine,  in  Mineral  County,  is  being  re¬ 
paired  and  enlarged  to  150  tons’  capac¬ 
ity  by  the  lately  organized  Pamlico 
Mining  Company.  The  mine  has  been 
idle  for  many  years.  T.  W.  White,  of 
Hawthorne,  is  manager. 

►  The  lately  organized  Eureka  Cori)ora 
tion,  Ltd.,  formed  by  a  group  of 
Canadian  operators,  appears  to  have 
acquired  control  of  the  Richmond- 
Eureka  group  of  mines  at  Eureka,  long 
owned  by  the  United  States  Smelting, 
Refining  &  Mining  Company,  in  addi¬ 
tion  to  a  large  number  of  adjacent 
claims,  including  the  old  Cyanide  mine. 
Glenn  Anderson,  engineer  resident  at 
Long  Beach,  Calif.,  is  in  charge  for  the 
Eurek.a  Corporation  and  has  announced 
that  extensive  and  deep  diamond  drilling 
will  be  conducted  under  contract  by  the 
E.  J.  Longyear  Company,  of  Minne¬ 
apolis,  with  the  primary  purpose  of  find¬ 
ing  the  extension  of  the  great  Ruby 
Hill  silver-lead  orebodies  north  of  the 
Ruby  fault.  Herbert  Salinger,  metal¬ 
lurgist,  of  San  Francisco,  and  Dr.  W.  F. 
James,  representing  the  Toronto  inter¬ 
ests  in  control,  also  are  at  the  property. 

►  In  July  the  recently  completed  cyanide 
mill  of  the  Weepah  Nevada  Mining  Com¬ 
pany  treated  9,330  tons  of  ore  from  the 
open  cut,  as  against  a  maximum  of 
7,500  tons  treated  by  the  former  flota¬ 
tion  mill.  Mining  cost  including  over¬ 
burden  removal  was  $0,719  per  ton  and 
milling  cost  $0,832  per  ton,  including 
cost  of  pumping  water  through  a  7  mile 
line. 

►  Desert  Silver,  Inc.,  Silver  Peak,  is 
preparing  its  Nivloc  mine  for  produc¬ 
tion  to  start  early  in  October.  A  con¬ 
struction  program  has  been  in  progress 
since  June  15  and  a  cyanide  plant  of 
175  tons’  capacity  is  being  erected  un¬ 
der  contract  by  the  Southwestern 
Engineering  Company.  About  50  men 
are  employed  on  surface  and  under¬ 
ground  preparatory  w'ork  and  a  similar 
number  is  employed  on  construction. 
Fred  E.  Gray  is  manager  of  operations 
for  Desert  Silver  and  Percy  Dobson  is 


mine  superintendent.  Ira  B.  Joralmon 
is  president  of  the  company. 

►  The  Golden  Ensign  Mining  Company, 
at  Mountain  City,  is  driving  a  tunnel 
to  explore  the  lower  horizons  near  the 
water  level.  A  winze  is  to  be  sunk, 
according  to  Manager  Jean  R.  Driggs. 
C.  T.  Van  Winkle,  Salt  Lake  City 
engineer,  is  making  a  geologic  survey  of 
the  property.  Installation  of  a  com¬ 
pressor,  hoist,  and  pumping  equipment 
is  planned. 


lcicUt6 


Steady  Production  at  Star 
Concentrator 

New  700-ton  plant  recently  made  iirat 
shipment  of  concentrate  to  electrolytic  zinc 
plant  at  Kellogg — High  rate  of  employ¬ 
ment  in  Coeur  d'Alene  mining  district 

►  The  first  car  of  zinc  concentrates  from 
the  new  Star  mill  at  Burke  was  shipped 
to  the  Sullivan  Mining  Company’s  elec¬ 
trolytic  zinc  plant  at  Kellogg  on  Aug. 
14,  officially  marking  the  inauguration 
of  shipments  from  this  newest  mill  of 
the  district.  The  mill  is  reported  to  be 
operating  in  excellent  manner,  meeting 
the  expectation  of  President  McCarthy 
of  the  Hecla  company  and  Mill  Superin¬ 
tendent  W.  L.  Zeigler,  designer  and 
builder  of  the  700-ton  plant. 

►  More  miners  are  employed  among 

the  larger  mines  of  the  Coeur  d’Alenes 
than  in  the  past  several  years.  Esti¬ 
mates  place  the  figure  at  4,500.  About 
500  more  may  be  added  from  the 

smaller  properties  and  prospects.  Wages 
paid  miners  in  the  Couer  d’Alenes  are 
the  highest  of  any  group  of  under¬ 

ground  men  in  the  United  States,  ac¬ 
cording  to  statisticians.  Miners  average 
$0.,25  per  day  and  muckers  are  paid 
$5.75.  Timbermen  receive  $6.25  and 
machinemen  $6.50.  Hoistmen  get  $7 
and  shaft  workers  receive  an  average 
of  $6.75.  Shift  bosses  are  rated  at 

$7.25  and  millmen  average  $5.75.  These 
scales  are  in  effect  at  the  larger  lead- 
silver  mines  of  the  district,  and  the 
Sunshine  mine,  a  silver  producer,  pays 
an  average  of  50c.  per  shift  more. 

Bunker  Hill  &  Sullivan,  with  approxi¬ 
mately  1,600  men  on  the  payrolls,  leads 
the  list  in  men  employed. 

►  In  a  report  to  the  stockholders  of  the 
Hecla  Mining  Company  covering  the 
operations  of  the  company  for  the  sec¬ 
ond  quarter  of  the  current  year,  Leo  J. 
Hoban,  secretary,  reports  a  net  profit 
for  the  quarter  of  $187,886.  The  report 
shows  net  receipts  from  sales  of  ore 
totaling  $744,324.  Operating  expenses 
amounted  to  $348.551 ;  accrued  taxes 
estimated  at  $76,646 ;  depreciation, 
$43,600,  making  a  total  expense  of 
$468,799.  Depletion  was  given  as 
$92,722,  leaving  a  net  operating  profit 
of  $182,82.  Other  income  accounted  for 
$5,083,  which  gave  the  total  net  profit 
of  $187,886.  Attention  is  called  by  the 
secretary  to  the  accrued  tax  item  which 
he  says  does  not  contain  any  provision 
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Property  of  Suyoc  Consolidated,  (upper) 


which  pioneered  successful  treatment 


of  the  complex  ores  of  the  Mountain  Prov 


ince  District.  Bear  Pentasol  Xanthate  is 
used  in  flotation  in  Suyoc's  250-ton  mill. 

San  Mauricio  (centei)-a  Marsman-operated  property  like 
United  Paracale  and  Suyoc  Consolidated.  A  Bear  Xan¬ 
thate  is  being  used  to  float  the  complex  auriferous  ore. 

United  Paracale  (bottom)  —  first  milling  plant  in  the  Para- 
cale-Manbulao  District.  Here  selective  flotation  is  being 
used,  with  Bear  Brand  Amyl  Xanthate  helping  to  get 
90-95%  recoveries. 


"It  is  doubtful  if  any  other  process  than 
flotation  could  have  been  successfully 
applied."  So  says  an  operator  in  the 
Paracale-Manbulao  District  regarding 
recovery  problems.  Ores  in  the  Islands 
are  complex,  low  grade.  Every  oper¬ 
ation  must  be  efficient,  economical.  To  do 
the  flotation  job,  many  Philippine  mills  are 
using  Bear  Brand  Xanthates,  the  pioneer  com¬ 
mercial  Xanthates. 

Which  Bear  Xanthates?  That  varies  with  the 
needs  of  every  mill.  There  are  six  Bear  Xan¬ 
thates,  to  help  solve  the  problems  of  every 
flotation  operator.  And  Bear  Xanthates  can 
help  solve  your  flotation  problems,  because 
they  are  being  used  successfully  on  virtually 
every  conceivable  type  of  non-ferrous  ore! 
May  we  send  samples? 


YOUNGEST  GOLD  FIELDS 
USE  PIONEER  REAGENTS- 

: ::  :  xmthates 


Z>3  Potassium  Xanthate 
Z-4  Sodium  Xanthate 
Z-8  Butyl  Xanthate 


Z-5  Amyl  Xanthate  and 
Z-6  Pentasol  Amyl  Xanthate 

C  Bo/S  from  Sharpies  Amyl  Alcohol) 


Great  Western  Electro-Chemical  Co. 


9  Main  Street,  San  Francisco  Plant:  Pittsburg,  Cal. 
Cable  Address  "Chlor" 


NewYork;  1775  Broadway;  El  Paso.Texas:  H.  J.  Baron 

Co.;  Montreal,  Que.:  William  J.  Michaud  Co.,  Ltd.;  - ~^y 

Vancouver,  B.  C.:  Commercial  Chemicals  Limited; 

London:  Austin  Hoy  &  Co.,  Ltd.;  S.  Africa— Bulawayo  and  N'dola: 
Johnson  &  Fletcher,  Ltd.;  Joharmesburg:  Edward  L.  Bateman  (Pty.)  Ltd. 


it 
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for  the  undistributed  profits  tax.  The 
directors  of  the  Hecla  recently  declared 
a  dividend  of  25c.  per  share,  which  is 
payable  to  stockholders  of  record  Aug.  14 
on  Sept.  15. 

►  Operations  at  the  Sunshine  mine  are 
now  back  on  a  two-shift  basis,  the  night 
crews  having  returned  to  w’ork  during 
the  week  of  Aug.  16.  Work  is  rapidly 
assuming  normal  proportions  in  all  de¬ 
partments  following  the  recent  C.I.O. 
labor  disturbance.  Hiring  of  men  to 
fill  vacant  places  caused  by  men  who 
drew  their  time  and  left  the  district  has 
been  completed.  More  than  200  men 
have  filed  applications  for  jobs  at  the 
company's  emploj-ment  office.  Reports 
indicate  about  375  men  employed  at 
the  mine  at  present. 

►  The  Pope  Shenon  copper  mine,  south¬ 
east  of  Salmon  City,  encour.-iged  by  the 
present  copper  price,  is  reported  prepar¬ 
ing  for  operations.  A  compressor  is 
being  installed  and  shipments  of  crude 
ore  are  expected  to  be  made  soon. 

►  A  group  of  properties  in  the  Sunset 
area  of  the  Beaver  Creek  mining  dis¬ 
trict  is  being  consolidated  under  one 
ownership.  This  ownership,  it  is  re¬ 
ported,  has  obtained  many  mine  claims, 
covering  the  apexes  of  at  least  two 
major  shear  zones,  which  are  reported 
to  contain  zinc  and  silver  exposed  in 
eight  distinct  oreshoots,  according  to 
Earl  Bowen,  who  is  handling  the  proj¬ 
ect.  It  is  estimated  that  about  5  miles 
of  underground  work  has  been  done  on 
this  consolidated  property. 

►  The  Bear  Top  mine,  in  the  Murray 
region,  owned  by  the  Merger  Mines 
Corporation,  now  has  a  crew  of  20  men 
employed  in  getting  the  property  ready 
for  production.  The  Bear  Top  has  a 
good  ore  record  made  a  number  of 
years  ago,  and  the  present  improvement 
in  lead  and  zinc  prices  again  furnishes 
reason  for  reopening. 

►  At  the  annual  meeting  of  stockholders 
of  the  American  Silver  Mining  Com¬ 
pany,  held  in  Wallace,  E.  W.  Conrad,  of 
Spokane,  was  named  president  of  the 
corporation;  G.  J.  Espenson,  vice-presi¬ 
dent;  J.  M.  Henneck,  secretary- 
treasurer;  and  O.  A.  Johnson,  E.  A. 
Lomas,  both  of  Spokane,  and  J.  B.  Col¬ 
lins,  of  Osburn,  directors.  Plans  for 
the  installation  of  electric  power  are 
under  way  and  as  soon  as  installed  ad¬ 
ditional  machinery  will  be  taken  to  the 
property  and  development  work  started 
in  the  lower  tunnel,  which  is  to  be 
advanced  approximately  300  ft.  to  reach 
the  vein. 

►  The  man.agement  of  the  Metropolitan 
Mines  Corporation,  developing  a  prop¬ 
erty  in  the  silver  belt  of  the  Big  Creek 
area,  is  now  making  preparation  to  sink 
vertically  from  the  400  shaft  level  an 
additional  200  ft.  to  600  ft. 

►  Diesel  equipment  has  been  installed  on 
the  placer  property  of  the  Lucky  Five 
Mining  Company  on  Relief  Creek  near 
Orogrande,  in  Idaho  County,  according 
to  C.  Clinkenbear,  of  Spokane,  secretary- 
treasurer.  It  consists  of  an  85-hp.  diesel 


that  runs  a  generator  operating  three 
motors  of  20,  15,  and  10  hp.  each,  which 
in  turn  operate  a  24-in.  feeder  line, 
trommel,  and  shaker  screen  and  belting 
on  a  96-ft.  stacker  belt  respectively. 
The  company  also  has  a  75-hp.  diesel 
crawler  tractor. 


Rehabilitation  of  Many 
Small  Mines  Continues 

Higher  metal  prices  encourage  mine  de¬ 
velopment  and  construction  of  small  plants 
— Operation  at  Keystone  Copper  near 

►  The  Keystone  Copper  company,  at 
Dragoon,  is  retimbering  its  main  shaft 
to  the  600  level.  As  soon  as  the  work 
is  completed,  mining  will  start  on  the 
500  level.  It  is  also  expected  that  water 
will  be  developed  at  the  650  level  to  fur¬ 
nish  the  250-ton  dotation  plant.  Eleven 
men  are  employed.  U.  R.  Miller  is  presi¬ 
dent  and  general  man.'iger. 

►  Lucky  Boy  mine,  at  Oat  man,  has  been 
leased  by  C.  E.  Van  Ness.  The  mine  is 
developed  by  a  250-ft.  shaft  and  various 
tunnels  and  drifts.  The  property  is 
owned  by  W.  K.  Ridenour,  of  Oatman. 

►  Inspiration  Consolidated  Copper  Com¬ 
pany,  at  Inspiration,  is  producing  from 
16,000  to  17,000  tons  of  ore  per  day. 
About  2,000  men  are  employed  in  the 
mine  and  plant.  The  officers  of  the  com¬ 
pany  are  W.  D.  Thornton,  president; 
William  Wraith,  vice-president;  J.  W. 
Allen,  secretary;  all  of  25  Broadway, 
New  York.  T.  H.  O’Brien  is  vice-presi¬ 
dent  and  general  manager,  with  head¬ 
quarters  at  Inspiration. 

►  Under  the  direction  of  J.  S.  Allen,  of 
Prescott,  the  Arizona  Western  Mining  & 
Milling  Company  is  driving  a  250-ft. 
crosscut  and  150-ft.  drift  in  furthering 
development  of  the  company’s  property. 

►  The  Mascot  property,  at  Crown  King, 
is  being  rehabilitated.  The  tunnel  is 
being  cleaned  out  and  the  shaft  retim- 
bered.  A  new’  headframe  and  hoist  have 
been  installed.  A.  L.  Boyd  is  in  charge 
locally.  W.  J.  Hunter,  of  6224  Afton 
Place,  Los  Angeles,  directs  operations. 

►  The  Big  Chief  is  being  developed  by 
George  Kohlburne,  of  Prescott.  The 
mine,  developed  through  a  900-ft.  tun¬ 
nel,  is  in  the  Hassayampa  district,  and 
ore  is  shipped  to  the  smelter., 

►  A  raise  is  being  driven  from  the  tun¬ 
nel  in  the  Kyeke  mine,  at  Hillside, 
Yavapi  County,  to  develop  additional 
ore,  A  20-ton  dotation  plant  is  planned. 
Russell  D.  Sampson,  of  Hillside,  is  owner 
of  the  property. 

►  R.  B.  Van  Buskirk,  605  North  Eleventh 
St.,  Phoenix,  and  associates,  are  adding 
a  cyanide  plant  to  their  25-ton  mill  on 
the  Gold  Hill  mine,  at  Cave  Creek.  Some 
crude  ore  is  being  sent  direct  to  the 
smelters,  but  most  of  the  tonnage  is  sent 
to  the  mill.  !Much  rehabilitation  work 
has  been  done  underground  and  new 


roads  have  been  built.  The  owners  have 
spent  approximately  $40,000  in  develop¬ 
ment  ami  improvement. 

►  The  Leviathan  mine,  situated  between 
Congress  and  Octave  and  about  5  miles 
east  of  Congress  Junction,  has  been  ac- 
(piired  by  Los  Angeles  interests  headed 
by  D.  Chase  Rich,  639  South  Spring  St., 
Los  Angeles.  The  property  has  over 
2,000  ft.  of  exploratory  work  done  by 
former  operators,  and  engineers  reports 
state  that  over  a  million  tons  of  ore  are 
.•ivjiilable.  According  to  Mr.  Rich,  the 
ore  averages  $12  in  gold  as  determined 
by  mill  tests. 

►  The  Bagdad  Copper  Corporation,  at 
Hillside,  is  mining  and  milling  about 
300  tons  of  ore  daily.  About  60  men 
are  employed  in  mine  and  mill  and  20 
on  the  surface.  E.  B.  Bronson,  of  New 
York  City,  is  president  of  the  company. 
George  G.  Thomas,  of  Hillside,  is  general 
manager. 

►  The  New  Cornelia  branch  of  the 
Phelps  Dodge  Corporation  set  a  new  all- 
time  production  record  for  M.ay.  Output 

I."  approximated  10,700,000  lb.  of  copper. 
Twelve  electric  and  steam  shovels  are 
being  used  in  the  pit.  The  concentrator 
*  has  been  enlarged  to  handle  20,000  tons 
of  ore  daily.  The  company  is  also  en¬ 
gaged  in  its  expansion  program.  Mike 
Curley  is  manager  of  the  A  jo  branch. 

►  Richard  and  Steve  Cocrehan,  of  Globe, 
have  sold  their  Globe  Queen  group  of 
claims,  in  the  Dripping  Springs  district, 
to  C.  F.  Kelsey,  of  Fort  Worth,  Tex.  The 
price  is  reported  to  be  $25,000. 

►  The  Bi-Metal  mine,  3  miles  south  of 
Kingman,  is  shipping  good  gold  ore  reg¬ 
ularly  to  the  Tom  Reed  mill,  at  Oatman. 
Claude  Wilkerson  is  in  charge  of  opera¬ 
tions. 

►  The  Homestake  group  of  claims  owned 
by  Edward  Monike,  and  situated  about 
8  miles  west  of  the  old  Vulture  mine, 
near  Wickenberg,  has  been  purchased  by 
Alex  Hyde,  head  of  the  Mentholatum 
Company,  of  Wichita,  Kan.,  and  Chicago, 
Ill.  A  carload  of  ore  valued  at  $50  per 
ton  was  shipped  recently  from  the  prop¬ 
erty.  Howard  Marine  is  manager. 

►  The  Apex  Mining  Company  is  instal¬ 
ling  a  50-ton  mill  at  its  property  in  the 
Swisshelm  Mountains,  near  Elfrida,  Co- 
hise  County.  Other  operating  machinery  is 
also  being  installed.  The  ore  is  reported 
to  run  approximately  $15  per  ton  in 
gold,  silver,  and  lead.  C.  O.  Lowe,  of 
Elfrida,  is  superintendent.  Low’e  is  one 
of  the  owners  of  the  property.  Associated 
with  him  are  Lee  Hunt,  Homer  Bates, 
and  Arthur  Detloff. 

►  Louis  Schrade,  of  Crown  King,  is 
operating  the  Springfield  group  under 
lease  and  option.  Foundations  for  the 
new  mill  have  been  completed  and  a  num¬ 
ber  of  tanks  have  been  installed  for  con¬ 
servation  of  the  w'ater  supply.  A  good 
body  of  copper  ore  is  reported  to  have 
been  disclosed. 

►  R.  W.  and  Jack  Wood,  of  Casa  Grande, 
owners  of  the  Old  Jonah  gold  property, 
have  leased  it  to  the  Warren  Mining 
Corporation.  H.  N.  Warren,  of  Casa 
Grande,  is  president  of  the  corporation. 
The  compaii}’  plans  a  500-ft.  sKaft  and 
extensive  drifting. 
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HERES  THE  PROOF 
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WHY  THOR  ROCK 
DRILLS  STAY  ON  THE  JOB 

•  When  you  buy  rock  drills  you  want  PROOF  of  per¬ 
formance  . .  .  and  Thor  is  ready  to  give  it  to  you.  Take 
any  machine  in  the  extensive  Thor  line  and  make 
your  own  operating  tests.  Check  the  low  air  consump¬ 
tion  of  the  Thor  short-travel,  positive,  tubular  valve. 
Time  the  faster  drilling  speed.  Examine  the  simple, 
rugged  construction  of  front  head  and  retainer.  A 
Thor  Representative  will  gladly  arrange  a  demon¬ 
stration  and  you  will  see  why  Thor  Rock  Drills  "Stay 
on  the  Job"! 


Thor  Representation  is  widespread,  with 
branches,  dealers  and  service  stations  in 
every  principal  city  and  mining  center. 


COCHISE  ROCK  DRILL  MFG.  CO. 

—  A  DIVISION  OF  THE  — 

INDEPENDENT  PNEUMATIC  TOOL  C0.i 

6200  EAST  SLAUSON  AVENUE,  LOS  ANGELES;  CALIF. 


IF  >  ^ 

V.  V' 


V 


Birmingham  *  Boston  ‘  Buiialo  ‘  Chicago  '  Cleveland  *  Detroit  '  Milwaukee  *  New  York  *  Philadelphia  '  Pittsburgh  ‘  St.  Louis  *  San  Francisco  '  Toronto! 
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Mining  win  face  the  same  prob¬ 
lems  in  Washington  next  winter 
as  during  last.  Adjournment  of 
Congress  is  merely  an  armistice.  Bat¬ 
talions  of  reform  and  those  designated 
as  defenders  of  entrenched  greed  have 
gone  home  to  recuperate;  but  all  will  be 
back  in  the  trenches,  with  approximately 
the  same  alignment  and  the  same  reform 
campaigns,  with  the  reconvening  of  Con¬ 
gress. 

The  President  intends  to  press  the 
same  legislation  during  the  next  session 
as  was  advocated  during  the  one  which 
closed  in  August.  And  all  of  this  legisla¬ 
tion  merely  sleeps  between  sessions;  none 
of  it  is  dead.  The  status  of  each  item  re¬ 
mains  unchanged  with  this  mid-Congress 
adjournment. 

Next  Year,  What? 

Forecasting  the  result  of  further 
legislative  effort  to  care  for  “under¬ 
privileged”  America  is  futile.  But  a  re¬ 
view  of  the  factors  which  will  determine 
the  results  during  early  1938  is  worth 
while. 

The  next  session  of  Congress  will  be 
meeting  in  a  pre-election  period.  This 
makes  for  increased  spending,  for  accel¬ 
erated  legislative  effort  on  popular  meas¬ 
ures.  It  affords  the  President  a  new 
leverage  on  Congress  whenever  a  measure 
comes  up  for  actual  vote,  since  in  a  pre¬ 
election  session  it  is  difficult  for  any 
member  of  the  House,  and  any  Senator 
up  that  year,  to  vote  against  measures 
backed  by  any  pressure  group  that  is  at 
all  important  in  his  home  constituency. 
The  President’s  willingness  to  allow  most 
of  his  reform  measures  to  go  over  to 
next  session  may  well  have  been  based 
on  his  knowledge  of  these  facts. 

But,  as  a  contrary  factor,  there  is  the 
important  fact  that  members  of  Con¬ 
gress  are  now  back  home  listening  to  the 
wishes  and  criticisms  of  their  constit¬ 
uents.  They  may  find  that  the  American 
public  has  tired  of  reform  and  is  now 
unduly  tax  conscious.  If  so,  the  Presi¬ 
dent  will  not  have  as  easy  a  time  as  he 
seems  confidently  to  expect.  In  conserva¬ 
tive  areas  this  shift  in  public  opinion 
may  be  sufficient  to  modify  a  few  votes 
with  respect  to  the  more  drastic  legisla¬ 
tion  contemplated.  It  may  temper  the 
nature  of  certain  measures.  But  it  is  not 
likely  to  defeat  the  outstanding  bills  for 
which  the  New  Deal  is  battling. 

Taxes  to  Rise 

NO  CAREFUL  Washington  student 
denies  that  the  next  session  of  Con¬ 
gress  will  be  in  a  spending  mood.  Econ¬ 
omy  was  talked  but  not  practiced  this 
year.  Appropriations  during  the  session 
just  closed  were  approximately  $9,400,- 
000,000,  substantially  more  than  in  any 
previous  year  with  the  exception  of  the 
last,  when  the  non-recurring  $2,300,000,- 
000  soldiers*  bonus  payments  made  an 
all-time  peace-year  spending  record. 
Even  the  curtailment  of  relief  spending, 
over  which  Harry  Hopkins  still  weeps, 
did  not  reduce  the  total  current  disburse¬ 
ments  to  a  figure  even  approximating 
any  previous  session  in  peace  time.  (And 
next  year  relief  spending  may  grow 
again.)  The  result  in  an  all-time  high 
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record  for  the  public  debt  was  inevi¬ 
table;  and  the  debt  still  grows  steadily, 
with  every  evidence  of  reaching  $40,000,- 
000,000  before  a  balanced  budget  can  be 
achieved  in  reality. 

All  this  means  that  Congress  must  find 
more  sources  of  income  and  press  harder 
on  those  previously  reached.  It  is  likely 
that  Senator  La  Follette  is  correct  in 
his  insistence  that  only  by  lowering  in¬ 
come  tax  exemptions  and  placing  heavier 
Federal  tax  burdens  on  those  of  modest 
income  can  Uncle  Sam  achieve  his  de¬ 
sire  of  largely  increased  revenue.  But  a 
pre-election  session  of  Congress  is  a  poor 
time  at  which  to  impose  such  new  levies. 


INTERNATIONAL  WORRIES 

WASHINGTON  is  not  aided  in 
its  study  of  the  Far  Eastern  com¬ 
plications  by  the  neutrality  act 
which  was  devised  to  prevent 
United  States  from  being  drawn 
into  a  European  squabble.  Hence 
the  Administration  has  been  com¬ 
pelled  to  postpone  as  long  as  pos¬ 
sible  any  finding  that  war  exists 
between  China  and  Japan.  For¬ 
tunately,  the  language  of  the 
“cash-and-carry”  neutrality  act 
passed  earlier  this  year  is  suf¬ 
ficiently  ambiguous  and  flexible  to 
leave  considerable  discretion  to 
the  President  and  the  State  De¬ 
partment.  Mining  interests  in 
Washington  have  been  probing 
into  statistics  to  determine  what 
mineral  raw  materials  and  what 
mineral  and  metal  markets  may  be 
affected  by  the  Oriental  disturb¬ 
ance.  Tin,  tungsten,  and  antimony 
are  unofficially  announced  as  the 
only  mineral  supplies  from  China 
likely  to  be  seriously  affected,  even 
with  material  extension  of  present 
troubles. 

MORE  FORCEFUL  interpretation 
of  the  Tariff  law  regarding  sub¬ 
sidized  imports  into  the  United 
States  has  been  given  during  Au¬ 
gust  by  Treasury  rulings.  Coun¬ 
tervailing  duties  increase  the  im¬ 
port  burden  on  a  number  of  com¬ 
modities  for  which  the  importing 
agency  has  financial  aid  back 
home.  Nine  nations  are  involved, 
but  fence  wire  is  the  nearest  to  a 
mineral  commodity  newly  regu¬ 
lated. 


Indirect  and  hidden  taxes  will,  therefore, 
be  more  popular  with  Congress.  This 
means  that  business  (including  mining) 
can  expect  the  worst. 

As  individuals,  the  executives  and  en¬ 
gineers  of  the  mineral  industries  should 
be  concerned  with  the  growing  demand 
in  Washington  for  repeal  of  tax  exemp¬ 
tion  granted  by  the  community-property 
states  of  the  West.  Congressional  dele¬ 
gates  from  the  forty  states  which  do  not 
have  such  law's  are,  however,  not  press¬ 
ing  as  vigorously  as  the  Administration 
would  like  in  this  direction. 

The  nominal  plugging  of  loopholes  un¬ 
dertaken  during  the  past  session  of  Con¬ 
gress  proved  but  a  feeble  gesture  which 
will  yield  only  $50,000,000  to  $100,000,- 
000  more  to  the  Treasury.  New  public 
appreciation  that  there  are  still  loopholes 
may  even  cut  income  by  more  than  this 
amount.  None  of  the  rest  of  the  tax  re¬ 
form  desires  of  the  President  met  with 
Congress’  approval.  It  should  be  recalled, 
however,  that  a  complete  overhauling  of 
the  tax  laws  is  promised  for  next  winter, 
beginning  with  hearings  in  November. 

In  contemplating  the  taxes  of  1938  it 
is  not  particularly  important  whether 
Congress  convenes  in  extra  session  or  in 
January.  It  is  more  than  likely  that  the 
new  levies  fixed  will  apply  to  1937  in¬ 
come. 

Non-Metallics  Station 

During  the  fail  meeting  of  the  indus¬ 
trial  minerals  division  of  A.I.M.E., 
the  United  States  Bureau  of  Mines  will 
dedicate  its  new  non-metallics  station 
on  the  campus  of  the  University  of  Mary¬ 
land  at  College  Park,  a  suburb  of  Wash¬ 
ington,  D.  C.  At  that  time  the  program 
of  both  metallurgical  and  non-metallics 
technical  activities  of  the  Bureau  will  be 
explained  to  visiting  engineers  and  the 
new  experiment  station  will  hold  open 
house.  The  fall  sessions  referred  to  are 
scheduled  for  Oct.  14  and  15,  with  the 
dedicatory  exercises  on  the  afternoon  of 
Oct.  15.  In  order  to  appeal  to  all  tastes, 
the  Institute  and  the  Bureau  call  atten¬ 
tion  to  the  fact  that  this  occasion  need 
not  be  “all  work  and  no  play.”  A  foot¬ 
ball  game  and  golf  opportunities  are 
cited  as  evidences. 

This  new  station  of  the  Bureau  of 
Mines  is  initially  to  house  a  substantial 
part  of  the  non-metallics  division  of  the 
Bureau,  which  is  under  the  direction  of 
O.  C.  Ralston.  This  unit  was  formerly 
housed  at  New  Brunswick,  N.  J.  The 
non-metallics  work  of  the  Southern  Ex¬ 
periment  Station  of  the  Bureau,  at  Tus¬ 
caloosa,  Ala.,  has  not  been  changed,  nor 
is  it  contemplated  that  those  non-metal¬ 
lics  investigations  especially  important 
to  the  South  will  be  moved  to  the  new 
laboratory. 

A  number  of  fundamental  scientific 
studies  and  certain  reconnaissance  in¬ 
quiries,  which  are  best  conducted  under 
the  personal  supervision  of  the  chiefs  of 
the  divisions  of  the  Bureau,  will  also  be 
housed  at  College  Park.  It  is  thought 
that  many  such  studies  are  initially  best 
cared  for  near  Washington.  They  can 
then  later  be  transferred  to  the  appro¬ 
priate  field  stations  when  a  definite 
program  of  work  on  an  engineering 
scale  is  justified.  During  the  first  year 
approximately  25  scientific  investigators 
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Managers  and  operating  officials 
who  feel  that  every  saving  in  oper¬ 
ating  costs  is  worth  going  after. 
HEWITT  hose ...  air  drill,  suction, 
water,  acid  and  pinch  valve  . . .  will 
prove  to  these  men  that  special  con¬ 
struction  and  extra  toughness  lead 
to  longer,  more  dependable  service. 
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will  be  located  in  tlie  new  laboratories, 
including  workers  in  the  three  divisions 
of  explosives,  mining,  and  metallurgy'. 
Xone  of  the  other  stations  of  the  Bureau, 
except  that  at  New  Brunswick,  has  been 
discontinued  or  materially  changed  in 
scope  of  work. 

Power  for  Mines 

SHORTAGE  OF  WATER  in  Montana 
is  embarrassing  certain  public  utili¬ 
ties  serving  important  mining  interests. 
By  contract  with  the  Government  these 
power  companies  are  required  to  furnish 
energy  ro  be  used  in  constructing  some 
of  the  new  power  facilities  being  built 
under  the  Public  Works  Program.  With 
low  water  supply  there  is  not  enough 
energy  available  for  all.  The  Engineer 
Corps  has  consented  to  release  as  much 
power  as  it  can  spare  in  order  that 
mining  interests  will  not  suffer  more 
than  necessary.  But  the  pressure  to 
comjilete  dam  structures  beyond  the 
jioint  where  they  may  be  washed  out  in 
the  next  high  water  prevents  any  further 
adjustment  by  the  Government  officials 
in  favor  of  mining  enterprises. 

The  proposal  that  power  development 
throughout  the  United  States  be  con¬ 
sidered  by  seven  regional  authorities 
analogous  to  TVA  was  not  approved  by 
Congress.  It  is  expected,  however,  that 
the  President  will  press  this  measure 
next  year.  His  vigorous  determination 
to  have  Federal  control  of  all  water 
power  development  was  clearly  evi¬ 
denced  in  his  opposition  to  Congressional 
approval  of  the  New  England  States 
water  control  compact.  Whether  his 
relentless  insistence  on  Federal  power 
supervision  will  ever  achieve  seven  new 
TVA’s  may  be  doubtful,  but  there  ap¬ 
pears  to  be  no  serious  question  in  Wash¬ 
ington  but  that  additional  power  devel¬ 
opment  under  Federal  auspices  will  be 
undertaken,  and  as  rapidly  as  budget¬ 
ary  limits  will  permit. 

Persistent  effort  to  oust  the  Engineer 
Corjis  from  control  of  all  hydro  projects, 
including  the  building  of  hydro-electric 
plants,  continues  with  several  new  sup¬ 
porters.  Congress  has,  however,  contin¬ 
ued  to  regard  the  Engineer  Corps  as  a 
jireferred  agency.  It  expressed  this  idea 
most  clearly  in  the  bill  passed  by  both 
houses,  providing  that  the  War  Depart¬ 
ment  .shiiuld  continue  to  operate  the 
Bonneville  dam  power  property  when  it 
is  complete.  The  establishment  of  a 
power  administrator  to  sell  the  power 
under  rates  fixed  by  the  Federal  Power 
Commission  was  not  an  unwelcome  item 
of  relief  for  the  War  Department,  That 
agency,  probably  wisely,  does  not  care 
to  go  into  power  peddling  as  a  business. 

Both  houses  of  Congress  also  passed 
a  bill  authorizing  a  complete  survey  of 
the  power  facilities  of  American  water¬ 
ways  oy  the  Engineer  Corps.  The  Presi¬ 
dent  disapproved  this  idea.  Evidently 
he  did  not  wish  the  War  Department  to 
get  too  firm  a  grip  on  waterway  devel¬ 
opment.  as  it  might  easily  handicap  the 
TVA  type  of  program. 

Western  Phosphate  Plant 

SENATOR  POPE,  of  Idaho,  has  taken 
the  initiative  in  advocating  a  vigorous 
development  of  Western  phosphates.  He 
first  arranged  for  a  discussion  with  TVA 
officers  of  technical  methods  and  econo¬ 
mic  prospect  for  additional  electrochemi¬ 


cal  plants  like  that  which  makes  fertilizer 
chemicals  at  Muscle  Shoals.  The  objec¬ 
tive  was  exploitation  of  Idaho  phosphate 
and  that  in  near-by  states  by  some  of 
the  Western  Federal  power  projects  now 
nearing  completion. 

Technical  Washington  believes  that 
these  Western  phosphates  are  of  high 
grade,  and  that  they  could  be  treated 
by  any  one  of  several  processes  with 
technical  success.  Geographic  considera- 


SILVER  USES 

INDUSTRIAL  USES  for  silver 
will  he  investigated  by  nine  in¬ 
stitutions  working  on  a  coor¬ 
dinated  program  under  the  leader¬ 
ship  of  the  National  Bureau  of 
Standards.  This  greatly  extends 
the  American  Silver  Producers' 
Research  Project,  which  has  been 
under  way  for  several  years  at 
the  Bureau,  sponsored  by  indus¬ 
trial  producers  who  hope  for  new 
markets.  Research  contemplates 
.<)tudies  on  chemical,  physical,  elec¬ 
trical,  thermal,  and  metallurgical 
properties  of  silver  and  its  alloys, 
as  well  as  new  applications  for 
fungicidal,  bactericidal,  and  other 
biological  purposes.  Some  prob¬ 
lems  being  investigated  include 
the  effect  of  silver  additions  on 
the  common  engineering  alloys, 
development  of  mechanically  su¬ 
perior  high-silver  alloys,  charac¬ 
teristics  of  silver  commutators, 
effects  of  .silver  in  hearing  metals, 
piston  ring  inserts  of  .silver  or 
silver  alloy,  silver  soldering  irons, 
characteristics  of  welding  rod  con¬ 
taining  silver,  catalytic  properties 
of  silver,  heat-transfer  data  on  sil¬ 
ver  and  its  alloys,  optical  reflec¬ 
tivity  of  .silver  alloys,  effect  of 
silver  on  spore  germination,  in- 
travenous  injection  of  silver  com¬ 
pounds,  and  electrodeposition  of 
silrer  alloys.  Those  interested  in 
new  potential  uses  of  silver, 
either  as  producers  or  consumers, 
are  invited  to  confer  with  the 
Bureau  of  Standards  specialists 
at  any  time. 

SILVER  PRODUCERS  were  ron- 
cerned  last  month  by  the  proposal 
that  Congress  terminate  the  Pre.si- 
dent’s  authority  to  buy  silver  at  a. 
pegged  price  above  the  market  and 
arrange  for  coinage  of  silver  on 
the  present  subsidy  basis.  No  ac¬ 
tion  was  taken  by  Congress;  but 
there  is  slight  evidence  that  fur¬ 
ther  pressure  to  restrict  silver  sub- 
sidies  may  be  seriously  considered 
71  ext  year.  Perhaps  most  promis¬ 
ing  (or  threatening,  according  to 
the  point  of  view)  is  the  .sugges¬ 
tion  that  Government  purchases  of 
newly  mined  .silver  at  a  pegged 
price  be  restricted  to  buying  from 
mining  and  metallurgical  enter¬ 
prises  which  conform  7vith  fair 
labor  standards.  Union  workers 
in  mines,  mills,  and  smelters  back 
this  idea.  New  legislation  would 
be  required  for  its  adoption. 


tions  arc,  however,  against  economic 
result.  Either  the  rock  itself,  or  the 
products  in  the  form  of  fertilizer  ma¬ 
terial,  must  be  hauled  long  distances 
from  the  Inter-Mountain  country  to  the 
areas  where  fertilizers  can  be  marketed. 
Already  production  of  concentrated 
phosphates  in  this  Inter  Mountain 
country  more  than  suffices  for  regional 
and  near-by  consumption.  New  develo]>- 
ments  would,  therefore,  have  to  find 
new  market,  and  unquestionably  at  some 
remote  point. 

One  of  Senator  Pope’s  arguments  for 
the  Idaho  development  has  been  that 
foreign  exploitation  of  American  phos¬ 
phate  deposits  may  deplete  Southern 
supplies  unduly.  He  is  quoted  as  saying, 
“I  am  advised  that  a  number  of  foreign 
nations  have  agents  in  the  United  States 
w'ho  are  endeavoring  to  secure  control 
of  the  deposits  and  the  processes  for 
manufacturing  phosphates.”  Thus  the 
flag  is  waved  and  the  eagle  screams  over 
the  needs  of  the  Inter-Mountain  phos¬ 
phate  producer.  Technical  Washington 
is  not  impressed,  and  gives  the  Senator 
little  or  no  encouragement. 

Careful  study  of  this  proposal  may 
disclose  that  the  Senator  is  boosting  a 
potential  phosphate  industry  at  the  ex¬ 
pense  of  non-ferrous  smelting.  Should 
electrochemical  development  be  under¬ 
taken,  the  one  result  expected  is  in¬ 
creased  difficulty  in  the  marketing  of 
triple  superphosphate  and  the  other  prod¬ 
ucts  made  with  smelter-byproduct  sul¬ 
phuric  acid.  The  copper  and  zinc  in¬ 
dustries  of  the  Northwestern  states  will 
hardly  favor  such  a  change. 

Labor  Standards 

CONGRESS  did  not  complete  its  legis¬ 
lative  effort  to  fix  minimum  w'ages  or 
m;iximum  hours  for  industry.  But  early 
next  year  the  wage-hour  standards  bill 
will  undoubtedly  become  law.  How 
drastic  it  will  be  depends  more  on  what 
Congressmen  hear  while  back  home  dur¬ 
ing  the  coming  fall  than  on  any  present 
fjictors  prevalent  in  Washington,  The 
best  present  guess  appears  to  be  that 
a  Labor  Standards  Board  will  be  au¬ 
thorized  with  the  right  of  fixing  mini¬ 
mum  wages  uj»  to  40c.  :ind  minimum 
time  down  to  40  hours  per  week.  More 
drastic  ideas  prevalent  in  the  House  are 
not  likely  to  prevail,  so  Washington 
gues.ses. 

Most  significant  in  the  consideration 
of  this  legislation  at  present  appears  to 
be  the  almost  unanimous  feeling  that  the 
Federal  Government  has  now  a  demon¬ 
strable  authority  to  pass  and  enforce 
such  legislation.  Careful  drafting  of 
the  act  will  be  essential  in  order  to  pass 
the  test  of  court  review;  but  the  recent 
Supreme  Court  decisions  seem  to  leave 
an  open  tenable  area  for  Federal  action. 
Of  course,  basically  the  idea  is  that  the 
regulation  w’ill  be  accomplished  by  for¬ 
bidding  movement  into  interstate  com¬ 
merce  of  goods  violating  the  nationally 
defined  labor  standards. 

The  more  liberal  attitude  of  the  Su¬ 
preme  Court  expected  as  the  result  of 
Senator  Black’s  advancement  to  the 
bench  is  only  a  secondary  factor.  But 
there  is  no  doubt  that  the  Court  is  now 
a  more  liberal  one  than  even  a  year  ago, 
and  outstandingly  more  liberal  than 
three  or  four  years  ago  when  emergency 
depression  legislation  was  first  enacted. 
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LOW  COST  METALLURGY 
•EFFICIENT  GRINDING 


MARCY  Mills  are  made  in 
three  types  of  suspensions— 
two  trunnion,  trunnion-tire 
and  two-tire— a  type  to  meet 
every  operating  require¬ 
ment.  BALL  mills  in  sizes 
from  30  in.  to  10  ft.  di¬ 
ameter.  ROD  and  TUBE 
mills  in  comparable  range 
of  sizes. 


Profits  from  ore  milHng  are  governed  by  effi* 
-Oient  metallurgy  and  steady,  low>cost  operation 
thru  every  unit  of  the  flow  sheet  In  these  profit 
making  factors  MARCY  Mills  have  proven  their 
efficiency  and  dependability  in  every  mafor 
mining  section  in  the  world  for  more  than 
twenty  years. 

Many  MARCY  Mills  built  twenty  years  ago  are 
still  on  the  job  24  hours  a  day.  These  machines 
do  not  match  the  performance  of  present  day 
MARCYS,  especially  in  cutting  costs  so  essen¬ 
tial  to  profitable  metallurgy  of  low  grade  ores. 

Today  MARCY  Mills  offer  more  than  ever  be¬ 
fore:  longer  grate  life;  capacity  for  unlimited 
circulating  load;2argest  grate  dischatge  area  of 
any  mill  made;  greatly  increased  circulation  of 
mill  content 

Why  not  find  out  what  modem  MARCYS  can 
do  to  cut  your  milling  costs? 

WrUe,  Wire  or  Cable 


What  Else  Do  You  Need? 

WILFLEY  Concentrating 
Tables 

MASSCO  Rock  Bit  Grinder 
CLARK'TODDAxnalgamators 
ADAMS  Reagent  Feeders 
Laboratory  E<^ipment  and 
Chemicals 

Mining  and  Milling  Supplies 
Complete  Milling  Plants 


El  Paso  -  Salt  Lake  City  -  369  Pine  St.,  San  Francisco  -  Ry.  Exch.  Bldg.,  Seattle 
1775  Bdwy.,  N.Y.  -  Canadian  Vickers,  Ltd.,  Montreal  -  Edw.  J‘  Nell  Co.,  Manila,  P. I. 

The  MINE  and  SMELTER  SUPPLY  Co. 

M.in  Office,  DENVER,  COLO.,  U.  S.  A. 
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Funds  Allotted  for 
Debris  Dams 

Construction  will  start  this  fall — St.  Joseph 
Lead  Company  completes  dewatering 
Sheep  Ranch  gold  mine 

►  Early  resumption  of  large-scale  hy¬ 
draulic  mining  in  California  is  expected 
with  the  signing  of  the  Army  appropria¬ 
tion  bill  by  President  Roosevelt,  allot¬ 
ting  $1,500,000  for  the  construction  of 
debris  dams  on  the  Yuba  and  American 
rivers.  It  is  assumed  in  Sacramento  that 
the  work  will  be  on  the  Ruck-a-Chucky 
and  North  Fork  dams  on  the  Middle  and 
North  forks  of  the  American  River.  The 
appropriation  is  believed  to  be  sufficient 
to  complete  these  dams  and  start  the  pro¬ 
posed  Narrows  dam,  on  the  Yuba  River, 
near  Smartsville.  With  preliminary  field 
work  practically  completed,  actual  con¬ 
struction  of  the  dams  will  commence  this 
fall.  All  construction  work  will  be  han¬ 
dled  by  contract  under  supervision  of 
the  War  Department,  with  Army  engi¬ 
neers  in  charge. 

►Dewatering  of  the  historic  Sheep  Ranch 
gold  mine,  at  Sheep  Ranch,  Calaveras 
County,  has  been  completed  by  the  St. 
Joseph  Lead  Company,  and  underground 
workings  are  being  reconditioned  pre¬ 
paratory  to  large-scale  operations.  Apart 
from  the  installation  of  a  150-ton  mill, 
immediate  deepening  of  the  main  shaft 
another  300  ft.  is  planned.  About  75 
men  are  now  employed  under  the  direc¬ 
tion  of  Frank  Skeels,  general  manager. 

►  F.  C.  L.  D’Aix,  operator  of  a  custom 
mill  at  Daggett,  is  reported  to  have  a 
controlling  interest  in  the  purchase  of 
the  old  Bagdad-Chase  property,  near 
Ludlow,  sold  recently  by  Roosevelt 
Mines,  Inc.,  headed  by  J.  H.  Hobbs. 
Ore  is  to  be  trucked  to  the  Daggett  mill, 
and  reworking  of  the  Bagdad-Chase  tail¬ 
ings  is  under  way,  with  I.  Budd  in 
charge  of  operations.  A  400-ton  leaching 
plant  is  to  be  erected. 

►  Morro  Bay  Copper  Company,  headed 
by  Ogden  C.  Chase,  with  offices  in  the 
Kearns  Building,  Salt  Lake  City,  has 
started  development  on  the  property  of 
Leon  Johe,  at  Morro  Bay,  situated  in  the 
Los  Osos  hills,  in  San  Luis  Obispo 
County.  The  old  shaft  will  be  sunk  to 
the  sulphide  zone.  George  Chase  is  in 
charge  of  operations. 

►  Early  construction  of  a  100-ton  mill 
is  projected  at  the  Crystal  mine,  near 
Shingle  Springs,  in  El  Dorado  County, 
where  a  substantial  tonnage  of  milling 
ore  has  been  blocked  out.  G.  R.  Elmen- 
dorf  is  superintendent.  At  the  near-by 
Vandalia  mine,  operated  by  the  Page 
Consolidated  Mining  Company,  controlled 
by  British  Columbia  and  Spokane  inter¬ 
est,  R.  F.  Koomler,  manager,  has  started 
the  new  150-ton  mill,  and  operations  are 
reported  to  be  running  smoothly. 

►  Local  mining  authorities  seem  dispose<l 
to  accept  with  some  reserve  the  recent 
extravagant  reports  of  the  discovery  of 


the  “largest  and  richest  radium-helium 
deposits  outside  the  Arctic  Circle  area  of 
Canada,”  on  the  claims  of  Mrs.  Josie 
Bishop  situated  in  the  El  Paso  range  of 
mountains  near  Cantil.  Samples  taken 
from  the  property  and  tested  by  a  well- 
known  chemist  and  assayer  in  Los  An¬ 
geles  by  means  of  the  spectograph  are 
reported  to  have  failed  to  show  the  pres¬ 
ence  of  radium  or  uranium.  The  prop¬ 
erty  is  insufficiently  developed  to  estab¬ 
lish  the  presence  of  any  appreci.able 
quantity  of  ore. 

►  Forty  stamps  are  again  dropping  in 
the  mill  reconditioned  recently  by  the 
Central  Eureka  Mining  Company,  Sutter 
Creek,  crushing  about  150  tons  of  ore  a 
day.  C.  C.  Prior,  IIunter-Dulin  Build¬ 
ing,  San  Francisco,  is  president  of  the 
company,  and  James  Spiers  is  superin¬ 
tendent. 

►  Sinking  a  two-compartment  shaft  at 
the  Kelsey  mine,  near  Placerville,  oper¬ 
ated  by  the  Kelsey  Mining  Company,  is 
planned.  A  headframe  and  hoisting 
e<iuipment  are  being  installed,  and  the 
mill  is  reported  to  be  treating  100  tons 
of  ore  a  day.  E.  J.  Willard  is  superin¬ 
tendent. 

►  Zack  Anderson  and  his  father,  George 
Anderson,  are  developing  the  old  quick¬ 
silver  property  of  the  Integral  C^uiek 
silver  Mining  Company  situated  about  22 
miles  west  of  Castella,  in  Shasta  County. 

►  The  new  100-ton  custom  plant  of  the 
Butte  Central  Mining  «&  Milling  Com¬ 
pany  at  Forbestown  is  expected  to  com¬ 
mence  operations  about  Sept.  15.  L.  R. 
Osborn,  with  head<|uarters  at  Chico,  is 
general  manager. 

►  Anglo-American  Corporation,  Ltd., 
Walter  Lyman  Brown,  president.  Mills 
Building,  San  Francisco,  plans  to  install 
crushing,  screening,  and  grinding  equip 
ment  for  treatment  of  about  2,000  tons 
per  day  of  open-pit  ore  and  milling  of 
500  tons  of  screened  product  at  the  Yel¬ 
low  Aster  unit,  at  Randsburg,  where  the 
corporation  currently  operates  a  1,200-ton 
cyanide  plant.  Plant  improvements  made 
recently  at  the  Carson  Hill  property,  at 
Melones,  include  installation  of  a  60- 
ft.  thickener  and  two  agitators  in  the 
cyanide  plant,  now  treating  1,100  tons  of 
ore  a  day.  John  A.  Burgess  is  in  charge 
at  Carson  Hill,  and  A.  W.  Frolli  at  Yel¬ 
low  Aster. 

►  Persistent  rumors  have  been  in  cir¬ 
culation  for  some  time  that  negotia¬ 
tions  were  in  progress  for  Mountain 
Copper  Company,  Ltd.,  to  take  over  the 
lease  of  the  Middle  Fork  Gold  Mining 
Company  on  the  Sliger  mine,  in  El 
dorado  County.  It  is  now  reported  that 
the  transaction  under  considemtion  has 
l)een  consummated  and  that  an  exten¬ 
sive  program  of  development  is  in  con¬ 
templation  which  will  require  about  a 
year  or  fifteen  months  to  complete. 
Meanwhile,  work  will  be  confined  en¬ 
tirely  to  underground  development.  A 
contract  for  this  development  has  been 
let  to  M.  E.  McGuire,  of  Grass  Valley, 
and  work  is  expected  to  start  about 
Sept.  10.  The  operation  will  be  known 
as  the  “Jardine”  unit  of  Mountain  Cop¬ 
per  Company,  and  will  be  under  the 
general  supervision  of  J.  M.  Basham,  of 
Shingle  Springs,  Calif. 
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Vanadium  Company  Boosts 
Mill  Capacity 

Plant  is  in  Paradox  Valley — Custom  mill 
being  erected  at  Crede — Miners'  school 
at  Climax 

►  The  United  States  Vanadium  Com¬ 
pany,  a  subsidiary  of  the  Union  Carbide 
&  Carbon  Company,  will  complete 
doubling  mill  capacity  to  250  tons  per 
day,  at  Uravan,  during  September.  Blair 
Burril  is  general  superintendent  and 
William  G.  Haldane  assistant. 

►  A  new  100-ton  custom  mill  is  now 
being  erected  at  Crede,  which  will  afford 
small  miners  an  outlet  for  treating  their 
ore.  The  Commodore  is  the  largest  pro¬ 
ducer  at  present  in  the  district. 

►  G.  A.  Franz,  president  of  the  Banner 
American  Mining  &  Milling  Company, 
at  Ouray,  has  again  opened  the  mill, 
and  is  proceeding  with  development 
w'ork.  The  Old  Revenue  and  Camp  Bird 
properties,  in  this  district,  are  both 
active  and  steadily  increasing  produc¬ 
tion. 

►  The  Wide  West  group  of  mines,  con¬ 
sisting  of  twelve  claims,  has  been  pur¬ 
chased  by  Denver  interests,  which  now 
plan  development  work  through  the  Hall 
tunnel  to  contact  the  Colorado  Central 
and  the  network  of  veins  of  Leavenworth 
Mountain. 

►  The  Climax  Molybdenum  Company,  at 
Climax,  Colo.,  has  passed  the  10,000-ton 
per  day  mark,  and  production  is  ex¬ 
pected  to  go  higher.  Tex  Romig,  gen¬ 
eral  superintendent,  and  his  associates 
have  found  it  necessary  to  open  training 
schools  for  men,  because  of  the  shortage 
of  skilled  miners  and  machine  men;  all 
due  to  the  years*  of  inactive  mining  fol¬ 
lowing  the  War.  Other  large  companies 
have  likewise  adopted  this  same  school 
program. 

►A.  G.  Reilly  is  erecting  a  headframe 
and  installing  new  machinery  at  the  E. 
Porter  property  in  the  Cripple  Creek 
district.  A  brick  shaft  and  compressor 
house  has  been  completed.  This  property 
is  considered  one  of  the  richest  in  the 
district,  and  considerable  ore  was  re¬ 
ported  left  when  the  mines  shut  down 
years  ago. 

►  Tennessee  Mines,  Inc.,  has  resumed 
work  under  lease  on  the  Los  Angeles 
property  on  Bull  Hill.  A  few  months 
ago  this  company  extended  the  Los  An¬ 
geles  shaft  a  distance  of  70  ft.  to  con¬ 
nect  w'ith  the  lower  levels  where  work 
was  carried  on  by  lessees. 

►  A  large  pump  has  been  installed  on 
the  24th  level  of  the  Ajax  mine,  near 
Victor,  to  pump  water  encountered  in 
sinking  the  main  shaft.  The  Ajax  mine 
is  working  at  the  greatest  depth  in  the 
Cripple  Creek  district,  and  considerably 
below  the  water  table  of  the  Roosevelt 
tunnel.  Rich  bodies  of  high-grade  ore 
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And  what  a  location  for  a  dragline  —  high  and  dry  on  the 
bank,  these  Bucyrus-Monighan  6-W  draglines,  operated  by 
U.S.  Engineers  on  the  Mississippi  Flood  Control  protect, 
dig  effectively 'into  the  mud  and  muck  below.  The  long 
reach  of  the  Walker  is  equalled  only  by  its  ability  to 
get  into  the  most  advantageous  position  to  use  that  reach. 
Manufactured  by  Bucyrus-Monighan  Co.,  Chicago.  Illinois. 


Sold  b /  -B  U  G U  5  -  B  .B J  ^  C  0., 
sni/rH  mii:vVau:<35,  v/Beo^j-siM,  u>.-s.a. 
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have  been  opened  in  winzes  extending 
from  the  .21st  to  below  the  23d  levels. 
The  present  sinking  is  to  permit  getting 
under  the  ore.  Clayton  Kissel,  superin¬ 
tendent,  has  found  his  major  item  to  be 
pumping.  About  23,000  tons  of  $18  ore 
were  produced  the  first  six  mouths  of  this 
year. 

►  The  Morning  Glory  Mining  Company, 
a  new'  organization  in  the  Cripple  Creek 
district,  backed  by  Denver  and  Colorado 
Springs  capital,  has  started  operations 
through  the  Morning  Glory  shaft  on  the 
Doctor- Jack  Pot  property  under  a  lease 
from  the  Carlton  organizations.  Jack 
Sharpe  i.s  vice-president  and  general 
manager  of  the  company.  He  will  be 
assisted  by  J.  L.  Henshall.  A  new  mine 
building  and  headframe  have  been 
erected,  and  a  new  compressor  has  been 
installed. 


Unwatering  Begins  at 
Isle  Royale  Copper 

Pumps  aie  installed  to  remove  water 
below  17th  level — ^Mill  of  Michigan  Gold 
Mining  Company  operating  three  shifts 

►  The  Isle  Eoyale  Copper  Company, 
w'hich  is  reopening  its  mine  after  it  had 
been  closed  for  five  years,  has  started  un- 
w'atering  the  property.  Pumps  have  been 
installed  on  the  17th  level  of  No.  4  shaft, 
the  water  being  below  that  point.  Pump¬ 
ing  is  proceeding  at  the  rate  of  2,000 
g.p.m.  Reconditioning  of  mine  and  mill 
plants  and  repairs  at  Nos.  4  and  5  shafts 
are  well  advanced.  A  new  stack  has  been 
installed  at  the  mill  and  overhauling  of 
machineiw  is  under  way.  Lucien  Eaton 
is  consulting  engineer,  in  charge  of  de¬ 
watering  and  rehabilitation;  Edward 
^ledlyn  is  surface  superintendent,  and 
Alex  Andrew,  Jr.,  is  mill  superintendent. 

►  After  nearly  40  j'ears  of  inactivity, 
Michigan  is  again  a  potential  producer  of 
gold.  The  Michigan  Gold  Mining  Com¬ 
pany,  at  Ishpeming,  recently  coihpleted 
extensive  development  operations  started 
four  years  ago.  A  new  modern  mill  is 
in  operation.  Three  levels  are  supplying 
ore  to  the  mill.  Most  of  the  coarse  gold 
is  recovered  in  mineral  jigs,  after  which 
it  is  charged  into  an  amalgamation  bar¬ 
rel.  The  fine  gold  is  recovered  by  flota¬ 
tion.  About  40  men  are  employed,  and 
the  mill  is  operating  on  a  three-shift 
basis. 

►  Ojibway  Mining  Company’s  board  of 
directors,  at  a  meeting  in  New  York  on 
Aug.  4,  took  action  to  sell  at  public  auc¬ 
tion  delinquent  shares  of  stock  on  which 
an  assessment  of  50  cents  per  share  pay¬ 
able  Oct.  15,  1934,  is  unpaid.  The  sale 
will  be  conducted  Sept.  15,  1937,  at  11 
a.  m.,  at  the  office  of  the  company  in 
New  York. 

►  The  power  plant  of  the  Houghton 
County  Electric  Light  Company  at 


Houghton  has  been  reopened  to  provide 
increased  electricity  required  by  opera¬ 
tions  at  the  Isle  Royale  mine.  The  plant 
was  closed  in  1931  when  energy  was  ob¬ 
tained  from  the  Copper  District  Power 
Company.  The  bulk  of  the  power  is  still 
coming  from  that  source.  The  Copper 
District  I’ower  Company  has  plans  under 
way  for  the  construction  of  a  new  dam 
on  the  Ontonagon  River  to  provide 
greater  capacity. 

►  Calumet  &  Hecla  Consolidated  has 
taken  an  option  on  the  Michigan  mine, 
in  Ontonagon  County,  and  has  started  a 
diamond  drilling  prospecting  program 
from  the  surface.  The  Michigan,  which 
is  owned  by  the  Mohawk  Mining  Com¬ 
pany,  is  considered  one  of  the  best  min¬ 
ing  prospects  in  the  Lake  Superior  dis¬ 
trict.  Good  copper  ore  was  developed  in 
the  Michigan  mine,  and  Mohawk  pro¬ 
ceeded  to  liquidate.  The  Michigan  mine 
was  not  among  the  properties  sold. 
Mohawk  reopened  the  Michigan  on  July 
24,  1929,  after  the  mine  had  been  idle 
since  Oct.  1,  1920.  Operations  were  re¬ 
sumed  in  “E”  shaft  on  the  Butler  lode. 
The  shaft  was  unwatcred  and  sunk  sev¬ 
eral  hundred  feet  below  the  eighth  level 
and  drifting  was  started  on  the  Butler 
vein.  Mohawk  had  originally  acquired 
properties  adjacent  to  the  Michigan,  giv¬ 
ing  it  an  extensive  area  on  the  Butler 
lode — about  6  miles  on  the  strike  of  the 
vein.  The  property  also  carries  other 
lodes  of  the  Evergreen  series,  which 
will  be  prospected  by  Calumet  &  Hecla. 

►  An  increase  of  $955,680  in  the  valua¬ 
tion  of  copper  mines  in  Houghton  and 
Keweenaw  counties,  in  the  Michigan  dis¬ 
trict,  was  recommended  in  the  report  of 
Frank  G.  Pardee,  state  appraiser  of 
mines  for  the  State  Tax  Commission, 
at  a  hearing  conducted  by  the  commis¬ 
sion  in  Houghton.  The  total  valuation 
recommended  is  $8,865,991,  of  which 
$1,665,000  is  in  Keweenaw  County  and 
$7,200,991  in  Houghton  County.  These 
amounts  compare  with  $1,440,000  for 
Keweenaw  and  $6,470,311  for  Houghton 
County  for  1936.  Most  of  the  increase 
is  on  the  reclamation  plant  of  the 
Calumet  &  Hecla  company  at  Lake  Lin- 


tieii,  which  was  increased  $565,000,  from 
$3,250,000  to  $3,815,000.  The  valuation 
on  the  Champion  and  Globe  properties 
of  tlie  Copper  Range  company  was  in¬ 
creased  $160,000,  from  $1,050,000  to 
$1,210,000.  Because  tlie  reserves  in  the 
Calumet  Hecla  conglomerate  are  prac¬ 
tically  exhausted,  tlie  recommended  value 
of  this  property  was  reduced  $300,000, 
from  $900,000  to  $600,000.  The  state 
ap[)raiser  did  not  recommend  any  in¬ 
creases  in  the  valuation  of  tlie  Quincy 
and  Isle  Royale  mines,  which  are  in  the 
process  of  reopening. 


IfU-Statc 


More  Mines  Utilize 
Mechanization 

Power  scraper  introduced  into  Paxson 
operations  and  ore  is  transported  to  shaft 
on  conveyor  belt  at  D.  C.  &  E. 

►  The  Webber  mill  of  the  Commerce 
Mining  k  Royalty  Company,  which  has 
been  re  treating  tailings  for  the  past 
two  years,  has  been  reconditioned  to 
treat  mine  ores,  and  the  mine  and  mill 
were  put  in  operation  early  in  August. 
Paxson  mine  and  mill  of  the  same  com¬ 
pany  were  placed  in  operation  about  the 
same  time.  The  ore  at  the  Paxson  mine 
will  be  loaded  underground  by  power 
scrapers.  Small,  permanent  ramps  are 
built  at  advantageous  places  in  the 
mine  for  loading  into  low,  bottom-dump 
cars.  The  hoist  is  mounted  on  a  car  and 
temporarily  attached  to  the  ramp  during 
the  loading  o[)eration.  S.  S.  Clarke  is 
general  mine  superintendent  for  the 
Commerce  Mining  &  Royalty  Company. 

►  The  D.  C.  &  E.  mine  of  the  Eagle- 
Picher  Mining  &  Smelting  Company  in 
the  Oronogo  field  was  placed  in  opera¬ 
tion  the  middle  of  August,  according  to 
D.  C.  MacKallor,  assistant  general  man¬ 
ager  of  the  company.  This  mine  has 


This  aerial  tramway  replaces  an  incline  tramway  for  transport¬ 
ing  ore  from  the  surface  transfer  hopper  to  the  mill  hopper  of 
the  Sunflower  Mining  Company,  Baxter  Springs,  Kansas.  Ore 
is  trucked  from  the  field  shaft  and  dumped  into 
the  transfer  hopper. 
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Try  this  simple  magnet  test.  See  how  a  steel  screw,  for  example, 
is  attracted  to  one  of  the  magnets — then  clings  with  such  tenac¬ 
ity.  The  secret  is  the  answer  to  Dings  greater  magnetic  pull. 

Take  two  ordinary  magnets.  Place  a  steel  spacer  piece  on  the 
pole  ends  of  one— then  a  bronze  or  brass  spacer  across  the  ends  of 
the  other.  From  equal  distances  and  with  the  same  rate  of  motion, 
move  the  magnet  in  each  hand  toward  the  screw  suspended  by  a 
string  to  a  support.  Snap !  the  magnet  with  the  bronze  or  brass  spacer 
attracts  the  screw,  and  holds  it  firmly — whereas  the  other  magnet 
fails  to  exert  as  great  a  pull.  The  steel  spacer  short-circuits  the  mag¬ 
net’s  lines  of  force,  greatly  weakening  the  magnetic  field.  The  bronze 
or  brass  spacer  preserves  the  magnet’s  force. 

Bronze  spacer  rings  are  standard  in  Dings  separators,  whereas 


Cutaway  View  of  Dings  Pulley 

A — Bronze  spacer  ring 
B— Coil 

C — Heavy  insulation 


separators  of  other  manufacture  use  steel.  Here  is  the  secret  of  Dings 


“greater  pulling  power”  and  why  Dings  equipment  assures  the  full 
application  of  magnetic  strength  for  the  separation  job  at  hand — 
The  real  reason  why  Dings  magnetic  separators  are  more  powerful 
than  other  separators  on  the  market,  size  for  size! 

Don’t  risk  imperfections  which  come  from  ferrous  impurities. 
There’s  no  obligation  in  consulting  with  us  on  the  best  methods 
for  removing  these  impurities. 

DINGS  MAGNETIC  SEPARATOR  COMPANY 


MAGNETI 

SEPARATIO 


673  Smith  Street 


Milwaukee,  Wisconsin 
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been  completely  mechanized  for  under¬ 
ground  loading  and  transportation  of  the 
ore  to  the  skip  pocket  at  the  shaft. 
Permanent  ramps  with  25-hp.  hoists  are 
placed  at  intervals  along  a  24-in.  belt 
conveyor  which  transports  the  ore  to  the 
shaft.  The  installation  has  been  giving 
satisfactory  results  and  is  being  watched 
with  interest  by  other  operators  in  the 
district.  F.  J.  Cuddeback  is  mine  super¬ 
intendent  and  w’as  responsible  for  much 
of  the  design  of  the  installation. 

►  George  B.  Cox,  of  the  Cox  Machinery 
Company,  and  associates  recently  ac¬ 
quired  the  capital  stock  of  the  Iron 
Mountain  Lead  &  Zinc  Company,  which 
operated  the  Empire  mine  and  mill,  a 
half  mile  northwest  of  Hockerville.  The 
property  was  placed  in  operation  late  in 
August,  with  William  H.  Lewis  in  charge 
of  operations. 


Production  Starts  at 
Spruce  Mine 

Large  conveying  system  installed  by 
Oliver  Iron  Mining  Company — Chandler 
mine  may  soon  be  producing. 

►  The  old  Chandler  mine,  on  the  Ver¬ 
milion  range,  at  Ely,  Minn.,  has  been 
leased  to  the  Evergreen  Mines  Company. 
This  property  was  operated  for  many 
years  by  the  Oliver  Iron  Mining  Com¬ 
pany  and  later  by  Capt.  Frank  Kent 
and  John  Costin,  of  Virginia,  Minn. 
The  mine  is  an  underground  operation, 
and  records  of  the  State  of  Minnesota 
indicate  125,000  tons  of  ore  available. 

►  Cleveland-Cliffs  Iron  Company  has  ex¬ 
ercised  an  option  on  the  Clarkson  coal 
dock,  in  Duluth,  Minn.  As  the  dock  is 
now  under  lease,  no  arrangements  have 
been  made  by  the  company  to  operate 
until  probably  next  year. 

►  The  Great  Northern  Railway  Company 
at  the  halfway  period  was  practically  at 
schedule.  The  company  estimates  the 
total  shipments  from  the  AUouez  docks 
at  22,000,000  tons. 

►  An  interesting  shaft-sinking  contract  is 
under  consideration  between  J.  B.  New¬ 
som  and  Pickands,  Mather  &  Company. 
A  circular  ventilation  shaft  5  ft.  6  in.  in 
diameter  is  proposed  to  be  drilled  by 
Mr.  Newsom’s  method.  The  depth  of  the 
shaft  will  be  1,200  ft.  Equipment  and 
method  employed  in  such  a  shaft-boring 
undertaking  was  described  in  Engineer¬ 
ing  and  Mining  Journal  Sept.,  1936, 
Vol.  137,  No.  9,  pp.  443. 

►  Oliver  Iron  Mining  Company  has 
started  production  at  the  Spruce  mine,  at 
Eveleth,  Minn.,  with  its  newly  installed 
conveyor  system. 

►  It  is  now  estimated  that  the  total 
shipments  from  the  Lake  Superior  dis¬ 
trict  may  be  somewhat  less  than  in  1929, 
or  between  63,000,000  and  65,000,000 
tons. 


Seventy  Companies  Approved  for 
Mining  Loans  by  RFC 


Nearly  three-quarters  of  a  million  dollars  have  been  repaid 


The  reconstruction  Finance  Corporation  in  1934  authorized  the  sum 
of  $10,787,500  for  loans  to  mining  companies  for  development  and  pur¬ 
chase  of  equipment,  providing  such  companies  would  comply  with  require¬ 
ments  set  forth  by  the  RFC.  In  the  latter  part  of  1935  five  engineers  were 
appointed  by  the  RFC  to  give  all  necessary  guidance  to  prospective  applicants  and 
two  more  have  been  added  since  that  time. 

Up  to  June  30,  1937,  70  applications  were  on  the  active  list,  involving  $4,354,500. 
Loans  disbursed  to  mining  companies  total  $2,597,500;  and  loans  that  have  been 
repaid  to  the  RFC  as  of  June  30  this  year  total  $717,694.21.  Twenty  companies  in 
California  have  been  approved  for  a  total  of  $1,795,000,  which  is  the  largest  in  any 
of  the  states.  Loans  in  Alaska  involve  four  companies  seeking  a  total  of  $920,000. 
Arizona  lists  eighteen  concerns  and  $534,000;  Montana  has  seven  companies 
approved  for  a  total  of  $530,000;  Nevada’s  seven «  companies  are  listed 
for  $270,000.  The  lesser  sums  are  found  in  the  following  siiates:  Oregon,  with  two 
companies,  seeks  $27,500;  Virginia,  two  companies,  $22,QQ0;  New  Mexico,  two 
companies,  $21,000;  Wyoming,  one  company,  $20,000;  and  Georgia  has  one  concern 
approved  for  $14,000.  t;' 


Total  amount  of  mining  loans  authorized . .  $10,787,500.00 

Total  amount  of  mining  loans  cancelled . . .  6,433,000.00 


Total  amount  of  mining  loans  active . .‘ .  $4,354, .500.00 

Total  amount  of  mining  loans  disbursed .  2,597,500.00 

Total  amount  of  mining  loans  repaid . . .  717,694.21 


Mine  I.ocatlon  .\mount 

(County)  Applicant  .4ppr«ved 

ALASKA 

Woodchopper  . Albivial  Golds,  Inc .  $280,000 

Krnest  W.  Patty,  Pres., 

Fairbanks,  Alaska 

Bethel  Recording  Post . Goodnews  Bay  Mining  Co.,  .  600,000 

U.  W.  Vinnedge,  Secy., 

North  Bend,  Wash. 

Fairbanks  Mining  District . Harry  L.  Wood,  .  20,000 

Box  140,  Fairbanks, 

Alaska 

Chitina  . Middle  Fork  Mining  Co .  20.000 

803  Arctic  Building, 

Seattle,  Wash. 


ARIZONA 

Santa  Cruz  . Max  Ritterrath .  $20,000 

391  S.  Madison  Ave., 

Pasadena,  Calif. 

Yavapai . Southwestern  Metal  Mines,  Inc .  8.5,000 

Cleator,  Ariz. 

Cochise  . R.  Robert  Meier .  8,000 

Star  Route,  Hereford,  Ariz. 

Yuma  . Eugene  B.  Hart .  14.000 

Blythe,  Calif.,  via  Cibola 

Yavapai . Silver  Cord  Mining  Co.,  .  20,000 

A.  I).  Roberts,  Pres., 

Phoenix,  Ariz. 

Yavapai . Eastslope  Mining  Co . ^ -  lO.OUU 

L.  L.  St.  John,  Manager, 

4260  Areola  Ave., 

North  Hollywood,  Calif. 

Maricopa  . H.  H.  Llnville,  .  5,000 

.53  West  Willetta  St., 
l*hoenix,  Ariz. 

Maricopa  . .  Fortunate  Fields 'Mining  Co.,  .  1.5.000 

J.  R.  Fleming,  Vice-pres., 

28  South  3d  Ave., 

Phoenix,  Ariz. 

Yavapai . Steve  Loncar,  .  20,000 

Constellation,  Ariz. 

Yavapai . Liberty  Hill  Gold  Mines,  Ltd .  90,000 

R.  P.  M.  Davis,  Pres., 

2356  Hollyrldgo  Drive, 

Hollywood,  Calif. 

Yavapai  . Russell  D.  Samson .  7,500 

Hillside,  Ariz. 

Yavapai  . Congress  Mining  Corporation,  .  140,000 

John  G.  Schork,  Pres., 

1(K)  Broadway,  New  York  City 

Yavapai  . Gold  Eagle  Mining  &  Milling  Co .  13,000 

Camp  Verde,  Ariz. 

Maricopa  . Sims  Ely,  .  20,000 

Boulder  City,  Nev. 

Yavapai . Howard  H.  Fields,  .  15,000 

Box  148, 

Prescott,  Ariz. 

Yavapai . Patrick  P.  Rooney .  20,()(K» 

Yarnell,  Ariz. 

Yavapai . Grove  &  Sons  Mining  Co.,  . 20,000 

T.  J.  Byrne,  Correspondent, 

Prescott,  Ariz. 

Maricopa  . Alfred  Strong  Lewis,  .  12,000 

Cave'  Oeek,  Ariz. 
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Write  for  a  copy  of  S.  P.  1956  which  interestingly  illustrates  and  describes  all  details. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

SALES  AND  SERVICE  BRANCHES  ALL  OVER  THE  WORLD 

Manufacturers  of  •  AIR  &  GAS  COMPRESSORS  •  ROCK  DRILLS 
6  EAST  44th  STREET  DIAMOND  CORE  DRILLS  •  DIESEL  ENGINES  •  ELECTRIC  TOOLS 

PNEUMATIC  TOOLS  •  VACUUM  PUMPS  &  CONDENSERS 
NEW  YORK  •  N.  Y.  OIL  WELL  ROCK  BITS,  REAMERS  &  TOOL  JOINTS 


CHICAGO  PNEUMATIC 
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(County)  Applicitiit 

CALIFORNIA 

I'laciT  . Gold  Hill  Dredging  Co.,  . 

311  California  St., 

San  Francisco,  Calif. 

Mono  . Thos.  R.  Hanna,  . 

Martinez,  Calif. 

Sacramento  . Guy  M.  Standifer,  . 

IKH  Balfour  Building, 

San  Francisco,  Calif. 

Mariposa  . Whitlock  Mines  Corpor.-ititm . 

141  Milk  St., 

Boston.  Mass. 

Inyo  . Ralph  P.  Merritt . 

Independence,  Calif. 

Shasta  . Greenliorn  Mining  Co. . 

10!»  Crocker  Ave., 

Piedmont,  Calif. 

Siskiyou  . Northern  Placer  Mines,  Inc.,  . 

T.  H.  Pletsch,  Secy.-Treas., 

14G  S.  Berkley  Ave., 

1‘asadena,  Calif. 

Inyo  . Golden  Princess  Gold  Mining  Associates. 

Frank  J.  Irving.  Manager. 

Norman  Manor  Apartments, 

San  Bernardino,  Calif. 

Mariposa  . Fred  W.  Draper . 

2351  Ramona  St., 

Palo  Alto,  Calif. 

Tuolumne  . Densmore  Gold  Mines,  Inc.,  . 

W.  Coburn  CMok,  Secy., 

No.  6  Berg  Building, 

Turlock,  Calif. 

Imperial  . Telluride  Gold  Mining  <’o . 

General  Delivery, 

Winter  Haven,  Calif. 

San  Bernardino . Fred  B.  Piehl,  . 

117  W.  9th  St. 

Los  Angeles,  Calif. 

Stanislaus  . Tuolumne  Gold  Dredging  Corporation... 

La  Grange,  Stanislaus  County, 

Calif. 


Approved 

$249,000 

40,000 

350.(H)0 

20,000 

20,000 

20,000 

9.0(N> 

20,t)00 

20, (KH) 
20,000 

20,000 

20,000 

000,000 


O.  P.  Peterson,  Manager, 

Box  354, 

Lincoln,  Calif. 

20,(M)0 

A.  L.  Pierovich,  Sec.v., 

Jackson,  Calif. 

Butte  . 

150,000 

311  California  St., 

San  Francisco,  Calif. 

Siskiyou  . 

Forks  of  Salmon,  Calif. 

2,500 

Placer  . 

i8o,o:io 

J.  J.  Coney,  Pres.7 

311  California  St., 

San  Francisco,  Calif. 

Tuolumne  . 

209  East  Adele  St., 

Anaheim,  Calif. 

4,000 

Kern  . 

20,000 

Box  71,  Mojave,  Cai.i. 

COLORADO 

Gilpin  . 

517  Exchange  Building, 

Denver,  Colo. 

$20,000 

Gilpin  . 

George  E.  Collins,  Manager. 

307  Boston  Building, 

Denver,  Colo. 

20,000 

Gilpin  . 

20,000 

2.30  Wilda  Building, 

Denver,  Colo. 

Park  . 

P.  O.  Box  921, 

Denver,  Colo. 

20,000 

Gilpin  . •. . . . 

307  Boston  Building, 

Denver,  Colo. 

20,000 

El  Paso  . 

218  Mining  Exchange  Building, 

Colorado  Springs,  Colo. 

100,000 

MONTANA 

Lewis  ami  Clarke . 

. Porter  Bros.  Corporation,  . 

<!20  Power  Building, 

Helena,  Mont. 

$180,000 

Madison  . 

Judson  S.  Hubbard,  Secy., 

First  National  Bank  Building. 

Denver,  Colo. 

2.50.000 

Mineral  . 

20  000 

P.  L.  O’Neill,  Pres. 

Box  211,  Superior,  Mont. 

Broadwater  . 

. Omaha  Gold  Mining  &  Milling  Co . 

No.  3  Kohrs  Block, 

Helena,  Mont. 

20.000 

Madison  . . 

. Claud  A.  Heater,  . 

Norris,  Mont. 

20,000 

Madison  . 

. R.  E.  Riddel . 

Alder,  Mont. 

20,000 

Lewis  and  Clarke . 

. Perry-Schroeder  Mining  Co . 

20  West  0th  Ave., 

20,000 

Helena,  Mont. 


Miners'  Cooperatives  Grow 
in  Number 

Federal  and  state  governments  render 
iinancial  aid  to  Mexican  miners  for  devel¬ 
oping  prospects  and  mines — ^Labor  de¬ 
mands  granted  by  several  companies 

►  Extensive  mine  development  and  un¬ 
easiness  about  the  general  labor  situa¬ 
tion  featured  the  mining  industry  in 
Mexico  with  the  approach  of  fall. 
An  American  company  decided  to  go 
into  liquidation.  Some  companies 
afflicted  with  workers’  differences 
made  peace  by  granting  higher  wages 
and  several  generous  economic  bene¬ 
fits. 

►  I’rospectors  and  other  small-scale 
operators  are  to  be  helped  by  the 
Gnana,iuato  Government  with  its  pro¬ 
gram  for  establishing  several  100-ton 
capacity  mills  at  strategic  points 
throughout  the  State.  Scattered  through¬ 
out  the  Eepublic  such  organizations, 
known  as  miners’  cooperative  societies, 
liave  steadily  increased  during  the  past 
year.  Both  Federal  and  State  govern¬ 
ments  support  these  groups  of  Mexican 
miners. 

►  The  Chihuahua  Government  ha.s  prom¬ 
ised  support  to  a  miners'  cooperative 
society  that  has  been  organized  under 
an  agreement  with  the  Cusi  Mexicana  to 
work  part  of  their  property  which  they 
were  forced  to  discontinue  because  of 
unprofitable  operations.  William  X. 
Fink  is  general  manager  of  the  com- 
jtany  at  Cusihuiriachic,  Chihuahua. 

►  Liquidation  was  approved  by  share¬ 
holders  for  Cia.  !Minera  La  Piedra  Bola, 
S.  A.,  of  the  Ainparo  mining  group  in 
tlie  Etzatlan  zone,  Jalisco,  general 
manager  of  which  is  James  H.  Howard, 
Apartado  19,  Guadalajara,  Jalisco. 
Shareholders  appointed  a  liquidating 
committee  composed  of  Carlos  Topete, 
.lose  X.  Trejo  and  Lie.  Jesus  Camarena. 

►  Labor  troubles  for  Xeg.  Minera  del 
Monte  San  Nicolas,  operating  in  the 
Guanajuato  sector,  were  smoothed  over 
by  allowing  workers  a  minimum  daily 
wage  of  2.40  pesos  (some  67c.),  full 
])ay  and  free  medicines  and  medical 
services  for  employees  incapacitated  by 
professional  ills;  and  services  and  half 
pay  for  non-professional  sickness. 
Medicines  and  medical  attention  will  be 
free  to  workers’  families. 

►  Increased  production  of  molybdenite 
is  reported  by  Cananea  Consolidated 
Copper,  Clyde  E.  Weed,  general  mana¬ 
ger,  operating  at  Cananea,  in  Sonora. 
Content  of  this  ore  now  ranges  from 
0.4  to  0.5  per  cent  and  is  serving  to 
reduce  company’s  production  expenses. 
Cananea’s  molybdenite  production  last 
year  was  959  metric  tons. 

►  Development  of  a  gold-silver-lead 
l)roperty  near  San  Pedro  de  Corralitos, 
Cliihuahua,  has  been  started  by  J.  H. 
Blackwell.  The  mine,  which  is  leased 
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The  UTAH  Electro-Magnetic  Vibrating 
Screen  was  developed  about  four  years  ago 
and  since  then  about  fifty  units  have  been 
put  in  service.  It  is  a  new  type  of  screen, 
with  very  low  power  consumption  (0.4  to 
0.7  kw  for  a  4'x6^  screen).  Dual  magnets, 
supplied  with  current  from  a  small  bank 
of  copper  oxide  rectifiers  which  splits  the 
alternating  current  wave,  give  equal  and 
positive  motion  in  opposite  directions. 

Complete  information  on  these  new  screens  is  "iren 
in  Leaflet  2247.  Why  not  write  for  your  copy  now'/ 
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NEVADA 

.  Sutro  Tunnel  Coalition,  Inc . 

Franklin  Leonard,  Pres., 

25  Broad  St.,  New  York. 

.  Buffalo  Valley  Mines  Co . 

John  T.  Keid,  Pres. 

Lovelock,  Nev. 

.Red  Mountain  Mining  Co . 

Walter  Kowson,  Correspondent, 

E.  C.  Lyon  Building, 

Reno,  Nev. 

.General  Tungsten  Corporation . 

iJeorgc  F.  Thompson,  Pres., 

Mina,  Nev. 

.  Black  Prince  Mining  Co.,  Inc.,  . 

J.  B.  Wheeler,  Pres., 

Box  B.,  Plot  he.  Ne-. 

.William  A.  Sanger . 

Willard  E.  Hales,  Correspondent, 
650  S.  Grand  Ave., 

Los  Angeles,  Calif. 

•  Stephen  A.  Bollinger,  . 

Box  71,  Dayton,  Nev. 

NEW  MEXICO 

.Lea  and  Molloban,  . 

.505  First  National  Bank  Building, 
El  Paso,  Tex. 

.  C.  H.  Anderson,  . 

Cimarron.  N.  M. 

GEORGIA 

.Southern  Mineral  Development  Co.. 
P.  O.  Box  116, 

Dahlonega,  Ga. 

OREGON 

.  Cram’s,  Inc.,  . 

209  Guaranty  Building, 

Portland.  Oregon 

.Gold  Gulch  Mining  Co . 

L.  Bergsvik,  Correspondent, 

,^08-9  Failing  Building, 

Portland,  Oregon 

VIRGINI.4 

.Moss  Mining  Co . 

George  C.  Howell,  Pres., 

53  East  Broad  St., 

Richmond,  Va. 

.Virginia  Mines,  Inc . . 

George  E.  Kirk,  Pres., 

1712  N.  Street.  N.  W.. 

Washington,  D.  C. 

WYOMING 


Inc. 


..Tames  M.  Orr,  .. 
625  E.  16th  Ave., 
Denver,  Colo. 
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from  Julian  Aguilar  and  M,  B.  Pinon, 
was  recently  reported  to  have  started 
production  at  the  rate  of  25  tons  per 
day. 

►  June  operation  of  the  Xitinga  plant 
of  Cia.  Minera  de  Chontalpan  y  Anexas, 
in  the  Taxco  zone,  Guerrero,  was  3,900 
tons  treated,  yielding  5  kg.  gold  and 
3,452  kg.  silver.  Harold  W.  Fowler  is 
general  manager. 

►  Mazapil  Copper  allowed  workers  of 
its  Concepcion  el  Oro  unit,  Zacatecas,  a 
60  centavos  (17c.)  a  day  pay  increase 
and  is  arranging  to  hire  more  men  be¬ 
cause  of  newly  projected  work. 

►  Cia.  Minera  de  San  Pedro  Zumpan- 
cuahuil  thwarted  a  strike  threat  at  its 
workings  near  Taxco,  Guerrero,  by 
granting  a  24  per  cent  pay  increase  and 
several  other  economic  advantages. 

►  Republican  Mining  &  Metal  Company, 
in  the  State  of  San  Luis  Potosi,  and  its 
workers  accepted  the  offer  of  the  Fed¬ 
eral  Labor  Department  to  arbitrate  their 
differences. 


Ccutctdo- 


Large  Iron  Mine  to 
Reopen  in  Ontario 

Extensive  construction  and  development 
program  under  way  for  siderite  deposits  in 
Helen  mine — Sault  Ste.  Marie  may  become 
"Pittsburgh  of  Canada" — Sladen  Malartic 
Gold  Mines  erecting  250-ton  mill. 

►  Iron  ore  is  to  be  produced  in  Canada 
for  the  first  time  since  1921,  according 
to  statements  made  by  Sir  James  Dunn, 
president  of  the  Algoma  Steel  Corpora¬ 
tion,  Sault  Ste.  Marie,  Ontario.  Wil¬ 
liam  Dunn  has  been  appointed  chief 
mechanical  engineer  on  the  construction 
of  a  2,000-ton  sintering  plant  at  Michi- 
picoten  Harbor,  north  shore  of  Lake 
Superior,  and  A.  A.  Richardson  is 
engineer  in  charge  of  an  extensive  pro¬ 
gram  at  the  Helen  mine,  8  miles  inland. 
C.  D.  Kaeding,  of  Toronto,  is  consult¬ 
ing  engineer  of  the  entire  project,  on 
which  preliminary  work  is  expected  to 
occupy  the  next  six  months.  Reopening 


the  old  Helen  mine  becomes  one  of  the 
year’s  major  industrial  undertakings  in 
Canada  and  follows  the  recent  authoriza¬ 
tion  of  a  bounty  by  the  Ontario  Govern¬ 
ment.  The  bounty  is  to  be  in  effect  for 
ten  years,  beginning  in  1939,  at  the 
rate  of  2c.  per  unit  on  the  production 
of  sinter  up  to  300,000  tons  annually. 
About  half  of  the  mine’s  output  is  to  be 
fabricated  by  Algoma  Steel,  which  pro¬ 
vides  financing  up  to  $1,500,000  under 
its  agreement  with  the  Provincial  Gov¬ 
ernment.  There  is  also  a  larger  plan  on 
foot  to  make  Sault  Ste.  Marie  the  “Pitts¬ 
burgh”  of  Canada,  within  the  next  five 
years,  by  means  of  a  $10,000,000  expan¬ 
sion  program  at  the  steel  plant,  includ¬ 
ing  the  construction  of  tin-plate  and 
rolling  mills.  The  Helen  siderite  de¬ 
posit,  182  miles  north  of  Soo  in  the 
Michipicoten  iron  range,  is  the  largest 
known  in  the  Dominion,  with  proved  re¬ 
serves  of  more  than  100,000,000  tons. 
Sintering,  either  by  the  Greenawalt  or 
Dwight-Lloyd  process,  will  be  used  to 
raise  the  grade  from  30-35  per  cent  to 
50-55  per  cent  iron.  Both  hydro-electric 
and  railway  facilities  are  now  available 
at  the  mine.  Former  production  from 
the  old  Helen  over  .an  18-year  period 
amounted  to  2,823,000  tons,  following 
its  discovery  around  1900. 

►  Total  income  for  the  first  half  of  the 
year  for  Noranda  Mines  amounts  to 
$9,823,891.  The  output  of  copper  anodes 
totaled  36,436,896  lb.,  exceeding  the  first 
six  months  of  1936  by  more  than 
3,000,000  lb.  and  bringing  the  total  quan¬ 
tity  of  copper  produced  since  operations 
started  in  1927  to  approximately  600,- 
000,000  lb.  Important  recoveries  of 
selenium  and  tellurium  are  made  at  the 
Noranda  smelter. 

►  Canadian  Malartic  Gold  Mines,  in 
northwestern  Quebec,  becomes  the  most 
recent  addition  to  the  dividend  class,  on 
payment  on  Sept.  8  of  the  initial  sum  of 
5c.  a  share.  Starting  production  two 
years  ago  the  mill  advanced  in  1936  to 
an  average  daily  output  of  160  tons 
valued  at  $7.83  per  ton.  A  further  boost 
to  1,000  tons  daily  is  expected  for  next 
year,  some  mill  facilities  to  handle  this 
rate  being  already  installed. 

►  Construction  of  a  250-ton  mill  with 
provision  for  enlargement  to  1,000  tons 
has  been  started  on  the  property  of 
Sladen  Malartic  Gold  Mines.  Andrew 
Walz,  consulting  engineer,  announces 
that  a  series  of  seven  drill  holes  has 
proved  an  important  new  orebody  for  a 
length  of  450  ft.  This  represents  the 
west  extension  of  the  major  ore  zone  on 
the  adjoining  East  Malartic  property, 
where  mill  construction  is  expected  to  be 
started  soon.  Drill  results  indicate  an 
excellent  grade  for  the  newly  discovered 
ore,  which  measures  up  to  36  ft.  in  width. 

►  Northern  Empire  Mines,  near  Beard- 
more,  Ontario,  has  picked  up  the  full 
length  of  the  orebody  on  the  1,400-ft. 
level,  and  shaft  sinking  is  being  con¬ 
tinued  to  a  depth  of  1,700  ft.  This  New- 
mont  subsidiary  began  milling  in  1934 
and  has  established  a  record  for  efficient 
operation,  last  year  treating  an  average 
of  179  tons  of  ore  grading  $15.50.  Now 
that  normal  ore  conditions  have  been 
proved  below  the  diabase  sill,  the  mill  is 
running  at  capacity.  An  agreement  is 
being  made  wdth  McWilliams-Beardmore 


82 


Engineering  and  Mining  Journal — Vol.1S8,No.9 


WET  ORE 


I  Telsmith-T*  heeling 
*  Roller  Bearing 
Jatv  Crusher. 


2  Telsmith  Pulsator 


Telsmith  Gy rasphere 
^  Crusher 


CONTAINING 
CLAY  AND  TALC 


To  develop  their  Comet  Mine,  the  Basin- 
Montana  Tunnel  Co.  of  Basin,  Montana, 
after  the  most  eareful  investigation,  seleeted 
Telsmith  erushing  equipment.  Operation,  be¬ 
gun  early  in  1934,  has  been  eontinuous.  The 
mill  is  now  operating  at  200  tons  per  day,  with 
an  ample  margin  of  surplus  erushing  capaeity. 

The  metals  mined  are  zine,  lead,  silver  and 
eopper,  with  some  gold.  Ore  is  very  hard  and 
abrasive.  Mueh  of  the  roek  is  Avet,  containing 
clay  and  talc,  making  a  difficult  crushing 
problem. 

Ore  from  the  mine  first  passes  through  a 
9"  X  30"  Telsmith- Wheeling  Roller  Bearing 
Jaw  Crusher  and  is  crushed  to  about  minus 
IV2".  Then  it  is  conveyed  to  a  2'  x  6'  Telsmith 
Single  Deck  Pulsator,  with  %"  square  open¬ 
ings  in  screen  cloth.  Oversize  from  this  vi¬ 
brating  screen  goes  to  a  No.  24  Telsmith 
Gyrasphere  Crusher  originally  set  to  deliver 
minus  now  minus  %"  product.  According 

SMITH  ENGINEERING  WORKS,  502  E 


to  the  management  this  Gyrasphere  has  given 
excellent  service  .  .  .  crushing  from  5700  to 
11,000  tons  of  ore  with  one  set  of  manganese 
wearing  parts,  this  wide  variation  being  due 
to  the  change  in  adjustment.  Oiling  system 
is  positive,  without  dust  seal  failures.  Repair 
expense  is  moderate;  mechanical  perform¬ 
ance  has  been  satisfactory;  and  power  con¬ 
sumption  loAv.  The  Basin-Montana  people 
report,  “We  like  Telsmith  equipment.” 

Write  for  descriptive  Bulletins — Y-1  Tel¬ 
smith  Gyrasphere  Crusher;  ^-1  Telsmith- 
Wheeling  JaAV  Crusher;V-l  Telsmith  Pulsator. 

TRAMP  IRON 
DOES  NOT  STOP 
TELSMITH 

Actual  photograph  of 
tramp  iron  tr/iir/i  passed 
through  both  Telsmith 
Jatc  Crusher  and  Gyro- 
sphereCrusher  in  plant  of 
Basin  -  yiontana  Co,,  yet 
failed  to  damage  either 
crusher  in  any  uray. 
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to  extend  the  1,400  level  drift  across  the 
boundary  to  explore  the  adjoining  prop¬ 
erty. 

►  Decreased  production  in  the  second 
quarter  of  the  year  at  the  Howey  mine, 
Red  Lake,  Ontario,  spurred  directors  to 
action  on  their  new  policy  of  looking  for 
additional  properties.  Announcement  has 
been  made  of  a  50-50  tie-up  with  Anglo- 
Huronian  in  financing  work  at  Giant 
Yellowknife  Gold  Mines,  Great  Slave 
Lake.  They  are  also  associated  with  the 
Cyril  Knight  Prospecting  Company  and 
Coniagas  Mines  in  optioning  the  Atnel 
property,  the  Michipicoten  district.  The 
Howey  mill  is  rated  at  1,500  tons  daily, 
and  for  this  there  is  ore  in  sight  for 
three  years. 

►  Located  8  miles  from  the  Howey  mine, 
Madsen  Red  Lake  has  attracted  much  in¬ 
terest  since  the  discovery  last  year  of 
the  Austin  vein.  It  was  reported  that 
diamond  drilling  had  indicated  an  ore- 
body  800  ft.  long  and  30  ft.  wdde,  rep¬ 
resenting  approximately  two  million  tons 
grading  better  than  $5.  Eldon  L. 
Brown,  general  manager,  started  shaft 
sinking  in  April  and  expects  to  com¬ 
plete  the  job  in  September  to  a  depth  of 
550  ft.  Early  in  August  the  steam  plant 
at  the  mine  was  replaced  by  electrical 
equipment.  With  $800,000  in  the  treas¬ 
ury,  Madsen  is  expected  to  get  a  thor¬ 
ough  and  speedy  test. 

►  The  J.  E.  Hammell  interests,  con¬ 
trolling  the  Siscoe  Extension  Gold  prop¬ 
erty.  adjoining  the  Siscoe  mine  on  the 
northeast,  announce  that  shaft  sinking 
has  been  completed  to  a  depth  of  750  ft. 
A  program  of  lateral  exploration  laid  out 
by  the  consulting  engineer,  C.  O.  Stee, 
was  started  in  August. 

British 

Columbia 

►  The  Zeballos  River  area,  on  the  west 
coast  of  Vancouver  Island,  is  being  in¬ 
tensively  developed  as  a  consequence  of 
the  recent  discovery  of  a  number  of  nar- 
rf>w  veins  carrying  high  gold  content. 
The  veins  have  been  found  in  a  band  of 
granodiorite  about  two  miles  wide.  At 
tlie  Goldfield  property  the  main  vein  has 
been  opened  at  three  levels  to  a  depth  of 
540  ft.  and  it  is  planned  to  install  a  25- 
ton  mill  when  the  road  is  completed  from 
the  coast,  6i  miles  distant.  High  grade 
is  being  shipped  from  a  number  of 
mines,  including  the  Privateer. 

►  Operations  at  the  Cariboo  Gold  Quartz 
mine  are  now  proceeding  at  capacity 
once  more,  and  w'ork  has  been  resumed  at 
the  Island  Mountain  mine,  ending  a  two 
months’  strike  organized  by  the  Inter¬ 
national  Union  of  Mine,  Mill  and 
Smelter  Workers,  and  halting,  for  the 
meanwhile  at  least,  the  expansion  of  the 
C.I.O.  in  British  Columbia.  Neither  of 
the  union’s  demands  were  granted — 
higher  wages  and  recognition  of  its  right 
to  bargain  on  behalf  of  the  men.  The 
union  officially  called  the  strike  off  at 
Cariboo  Gold  Quartz  on  July  29,  two 
weeks  after  work  had  been  resumed  by 
former  employees  hostile  to  the  union. 
So  far  as  the  Island  Mountain  is  con¬ 
cerned,  it  is  still  in  effect,  although 


practically  a  full  crew  has  been  engaged 
by  the  company  and  milling  was  resumed 
on  August  16. 

►  It  is  stated  by  E.  R.  Shepherd,  mana¬ 
ger  of  the  B.  R.  X.,  that  the  crosscut  at 
the  new  500  level  has  encountered  the 
California  shear  in  two  strands,  the  first 
8  ft.  wide  and  the  second  2  ft.  wide,  both 
well  mineralized. 

►  The  crosscut  at  B.  R.  Mountain  has 
been  advanced  940  ft.  from  the  portal 
and  is  now  in  solid  diorite,  according  to 
H.  Rindal,  engineer  in  charge. 

►  Work  at  the  Pacific  Eastern  has  been 
abandoned,  as  extensive  exploration 
failed  to  disclose  commercial  orebodies. 

►  Underground  development  at  the  Oral 
M.,  Portland  Canal  district,  has  been  un¬ 
dertaken  by  Consolidated  M.  &  S. 

►  The  Hadsel  dry-grinding  mill  at  the 
Georgia  River  mine  is  being  removed 
after  only  2J  months’  operation.  It  is 
considered  unsuitable  for  the  ore  char¬ 
acteristics  of  the  mine,  and  will  be  re¬ 
placed  by  a  25-ton  mill  of  standard 
design. 

►  Additional  milling  equipment  is  being 
installed  at  the  Bralorne  to  increase  its 
capacity  to  550  tons  a  day.  During  July, 
6,730  oz.  of  gold  was  produced  from 
14,527  tons  of  ore. 

►  It  is  intended  to  install  cyanidation 
equipment  at  the  Minto  mine  to  augment 
the  present  120-ton  flotation  mill,  accord¬ 
ing  to  the  president,  William  Warner. 

►  It  is  planned  to  install  a  50-ton  mill 
this  fall  at  the  Utica  mine,  in  the  Slocan 
district.  George  G.  Griswold,  consulting 
metallurgist,  is  designing  the  plant.  It 
is  stated  by  the  managing  director,  G.  W. 
Tornroos,  that  satisfactory  progress  is 
being  made  in  the  development  of  ore 
reserves. 

►  A  net  income  of  $230,255  was  earned 
by  Kootenay  Belle  Gold  Mines  during 
the  five  months  ended  with  July,  accord¬ 
ing  to  a  statement  made  by  the  secre¬ 
tary,  J.  A.  Clark,  of  Vancouver.  The 
estimated  net  profit  after  all  deductions 
was  $53,252.  This  is  equivalent  to  7.9c. 
a  share.  The  company  has  purchased  a 
diamond  drill  to  prospect  other  known 
veins.  Vere  McDowall  is  manager. 

►  In  the  Ymir  district,  exploratory  work 
has  been  commenced  at  the  Porcupine 
group  by  Dentonia  Mines,  Ltd.  The 
company  is  also  building  a  100-ton  mill 
at  the  Durango  property,  near  by.  Bul¬ 
lion  to  the  value  of  approximately  $26,- 
000  was  produced  at  the  Wesko  in  July. 

►  A  200-ton  mill  is  soon  to  be  con¬ 
structed  at  the  Euphrates  mine,  9  miles 
from  Nelson,  by  the  General  Lee  Mining 
&  Milling  Company,  Inc.  J.  B.  Cowell,  of 
Vancouver,  is  in  charge  of  the  design 
and  installation  of  the  plant.  Values  are 
principally  gold,  and  the  milling  process 
will  combine  flotation  and  cyanidation. 

►  In  the  Kamloops  district,  at  the 
Vidette,  1,123  tons  of  ore  was  milled  in 
June,  and  concentrate  containing  535  oz. 
of  gold,  1,000  oz.  of  silver  and  2,500  lb. 
of  copper  was  produced. 
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Japanese  Seek  to  Develop 
Iron  Ore  Deposits 

Are  willing  to  supply  capital  to  Australian 
company — Prospects  of  new  copper  smel¬ 
ter  in  Moonta-Wal’.aroo  district 

►  Iron-ore  deposits  of  the  Iron  Range, 
Cape  York  Peninsula,  Queensland,  are 
interesting  representatives  of  Japanese 
capital  now  in  Australia,  and  it  is  possi¬ 
ble  that  a  plan  will  be  evolved  whereby 
an  Australian  company  will  be  financed 
by  Japanese  capital  to  develop  the  de¬ 
posits  and  sell  the  ore  to  Japan.  Under 
the  law  aliens  may  not  take  up  leases 
on  their  own  account.  It  is  reported  that 
the  B.H.P.  Company  is  also  interested 
in  these  deposits,  to  which  attention  was 
drawn  some  time  ago  by  Sir  Herbert 
Gepp,  Director  of  the  Northern  Aus¬ 
tralian  Survey. 

►  Plans  for  the  revival  of  the  famous 
Moonta -Wallaroo  copper  field,  in  South 
Australia,  were  announced  recently  by  a 
representative  of  an  English  group  which 
has  an  option  on  the  properties.  It  is  in¬ 
tended  to  form  a  £1,000,000  company, 
and  it  is  hoped  to  begin  the  erection  of 
a  smelting  plant  and  start  operations 
about  the  end  of  the  year. 

►  At  the  statutory  meeting  of  Lake 
George  Mining  Corporation,  held  re¬ 
cently  in  London,  the  chairman  stated 
that  temporary  electrical  equipment  had 
been  purchased  and  good  progress  made 
with  cleaning  up  old  levels  and  recondi¬ 
tioning  surface  equipment.  Negotiations 
were  in  progress  with  the  government 
for  a  permanent  power  supply  from  the 
Burrinjuck  hydro-electric  plant.  Mr. 
McCluskey  is  sailing  for  Australia  to 
consult  with  T.  C.  Baker,  managing  di¬ 
rector,  regarding  plans  of  the  mill  and 
to  place  orders  for  the  plant.  The  gov¬ 
ernment  of  New  South  Wales  has  started 
the  construction  of  a  railway  spur  to 
the  mine.  Ore  reserves  so  far  developed 
indicate  2,113,000  long  tons  averaging 
7.67  per  cent  lead,  13  per  cent  zinc,  0.75 
per  cent  copper,  2.34  oz.  silver,  and  1.30 
dwt.  gold.  Operations  are  expected  to 
begin  in  1939. 

►  A  syndicate  has  been  formed  to  pros¬ 
pect  the  Granya  district  of  northeastern 
Victoria  for  tantalite  and  other  minerals 
such  as  wolfram,  tin,  bismuth,  molyb¬ 
denite,  and  scheelite. 

►  Gold  Mines  of  Kalgoorlie,  Kalgoorlie, 
W.  A.,  reports  the  location  of  rich  tel- 
luride  ore  at  No.  10  level  of  the  Iron 
Duke  mine,  bulk  samples  exceeding  5  oz. 
per  ton.  Mill  construction  is  proceeding 
satisfactorily,  operation  of  the  8,000- 
tons-a-month  plant  being  expected  about 
the  end  of  September. 

►  In  the  Norseman  district  of  Western 
Australia  Norseman  Gold  Mines,  N.  L., 
has  formed  a  subsidiary  company,  Norse¬ 
man  Developments,  N.  L.,  to  acquire 
four  leases  taken  up  originally  by  the 
parent  company. 

►  The  Central  Norseman  Gold  Corpora¬ 
tion  expects  to  have  its  enlarged  treat- 
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The  Assayer’s  Standard  Stand-By 


The  Braun  line  of  Laboratory  Furnaces  for 
assay  and  metallurgical  laboratories  have 
proved  their  worth  in  a  haif-century  of  use 
throughout  the  world. 

Braun  manufactures  a  complete  line  of  Muffle, 

Combination  and  Bullion  Melting  Furnaces. 

These  furnaces  are  light  in  weight,  ingenious 
in  design  and  sturdy  and  durable  in  construc¬ 
tion.  They  are  standard  everywhere. 

Braun  Furnace  Outfits  are  available  with  Gaso¬ 
line,  Oil,  Gas  or  Cylinder  Gas  Burners,  in¬ 
stall  Braun  Furnaces  now  for  complete  satis¬ 
faction. 

BRAUN  CORPORATION 

2260  E.  15th  St.,  Los  Angeles,  Calif 

SAN  FRANCISCO  SEAHLE,  Washington 

Braun-Knacht-Helmann  Co.  Scientific  Supplies  Co. 


Write  for 
our  new 
Furnace 
Bulletin 
Address 
Dup't  E-B. 


SmeA  DUST 


250  times  enlarged;  hard,  jagged, 
ruinous  to  engines  and  compressors. 
Fine  dust  like  this  escapes  most  filters. 


ROSS 

FEEDER 


Protect  cylinder  walls,  valves  and  liners  from  abrasive 
silica  dust  —  shorten  the  time  between  reborings  —  save 
on  lubrication.  Give  engines  and  air  compressors  clean  air 
that  has  passed  through  a  Coppus  Air  Filter  —  proven,  by 
dust  count  and  light  reflection  tests,  the  most  efficient  filter 
in  arresting  microscopic  dust.  95.6%  stopping  power  for 
silica  dust  2  microns  and  smaller.  Approved  and  listed  by 
the  manufacturers  controlling  over  96%  of  compressor  and 
stationary  engine  sales. 


Unrivalled 
Uapavity 

in  the  complete  flow — con¬ 
trol  of  any  size  material 
from  storage  bins  and  open 
dump  chutes  to  crushers, 
conveyors,  screens,  etc. 

ROSS  SCREEX  &  FEEDER  CO. 

247  Park  Ave.  2,  Victoria  St. 

New  York,  U.S.A.  London,  S.W.I.,  England 


Send  for 
Catalogue 
A’o.  v44-33 


DEISTER’S 


I  Latest  Improvements  In  I 

I  PLAT-O  ORE  CONCENTRATING  TABLES  for  concen-  | 
I  trating  any  ore  from  to  slimes.  Bulletin  No.  20B.  I 

I  PLAT-O  HEAVY  DUTY  VIBRATING  SCREENS  for  j 
I  large  tonnages  ore,  sand  and  gravel,  crushed  stone,  etc.  | 
I  Bulletin  No.  22.  | 

I  MULTIRAP  VIBRATOR — High  speed  for  fine  screening.  | 
i  Non-blinding,  high  efficiency,  long  life  screen  cloth.  Bulletin  I 
I  No.  24.  I 

I  COMPOUND  FUNNEL  CLASSIFIER— Gold  trap  for  | 
I  coarse  gold.  Preparation  of  ore  pulps  for  table  concentra-  | 
I  tion.  Bulletin  No.  23.  I 

I  DEISTER  MACHINE  COMPANY  | 

I  1933  EAST  WAYNE  STREET  FT.  WAYNE,  IND.  | 

iilllllllllllllMllllltllllllllliltllllllllllllllllMIIIIMIIinllMIIHIIIIIIIHIIIMIIIMIIIIIIIIIIIIIIIIMIIIIIHIIIItllllllllllllllllllllllllltlllinitlllllllllH 


(C)  —  Wide  pocket  areas,  no  clogging  —  skyscrap)er  frame,  no  wires. 
(E)  —  Dry  type,  no  oil.  Note  minimum  welds,  no  breaks. 

Write  Coppus  Engineering  Corp.,  368  Park  Ave.,  Worcester,  Mass. 
for  Bulletin  F-310-3.  Other  products,  mine  ventilation  blowers, 
in  METAL  QUARRIES  CATALOG. 


THE  MINE  VENTILATION  PEOPLE 


Branches  in  mine  centers;  representatives  in 
principal  cities  —  see  Thomas’  Register. 

COPPUS  AIR  FILTERS  PASS  CLEAN  AIR 
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ment  plant,  of  6,000  tons’  monthly  ca¬ 
pacity,  in  operation  in  the  third  quarter 
of  1937,  although  owing  to  delay  in  the 
delivery  of  the  new  hoist,  it  is  probable 
that  output  will  not  reach  this  figure  for 
about  three  motnhs. 

►  The  Broken  Hill  Proprietary  Com¬ 
pany,  which  now  controls  the  works  of 
Australian  Iron  &  Steel  at  Port  Kembla, 
announce  the  impending  erection  at  that 
center  of  additional  plant  having  a  ca¬ 
pacity  of  500,000  tons  per  year.  Further 
plant  is  also  planned  for  Newcastle, 
where  a  new  55-oven  battery  of  Wilputte 
underfired  compound  regenerative  type 
coke  ovens,  to  produce  5,500  tons  of  fur¬ 
nace  coke  per  week,  is  to  be  installed. 
Electrostatic  removal  of  tar  fog  from 
gases  is  to  be  employed.  The  Australian 
steel  industry  is  at  present  in  a  flourish¬ 
ing  condition  and  officials  of  the  com¬ 
pany  regard  the  future  with  great 
optimism. 

►  The  Anglo-Malayan  Development  Com¬ 
pany  has  begun  prospecting  for  tin  near 
Darwin,  Northern  Australia,  and  it  is 
possible  that  fields  suitable  for  dredging 
may  be  developed. 
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Record  Gold  Production 
On  Rand  in  July 

August  output  also  expected  to  be  high — 
German-owned  Otavi  mine  being  un¬ 
watered 

►  The  marked  expansion  of  the  Trans¬ 
vaal  gold-mining  industry  during  the 
first  six  months  of  the  year  is  strikingly 
illustrated  by  the  latest  statistics  issued 
by  the  Chamber  of  Mines.  From  these 
figures  it  is  already  evident  that  1937 
will  be  a  year  of  new  records  for  the 
Band.  As  compared  with  the  same  pe¬ 
riod  last  year,  the  tonnage  milled  by  the 
Transvaal  gold  mines  rose  by  over 
1,500,000  tons.  Production  of  gold  shows 
an  increase  of  nearly  270,000  oz.  and 
the  yield  per  ton.  shows  a  further  de¬ 
crease.  Eevenue  for  the  period  increased 
by  £2,086,302,  costs  are  nearly  £2,000,000 
higher,  and  dividends  have  remained 
practically  unchanged.  The  following 
table  shows  the  monthly  rate  of  milling 
and  yield  for  the  first  six  months  of  the 
current  year: 


Tons 

Yield, 

Fine 

Penny- 

weigrlit 

Milled 

Ounces 

per  Ton 

Januarv  . 

4,271,000 

080.208 

4.471 

February  .... 

3.!)7r>,(«)0 

022.041 

4. .510 

March  . 

4.2fiS.8.50 

082.304 

4.477 

April  . 

4.2.')«,800 

081,50,-) 

4.474 

May  . 

4.230.tmo 

070.2.50 

4.440 

.In IK*  . 

4.200.000 

070,000 

4.450 

Total  ami 

averagres 

2.').307.,5.50 

.5.810.307 

4,485 

The  total  tonnage  for  the  same  period 
last  year  amounted  to  only  23,716,350 
tons.  Revenue  for  the  h<alf  year  was 
£40,018,674,  or  31s.  8d.  a  ton. 


►  A  new  production  record  of  996,545 
oz.  was  established  by  the  Transvaal 
gold  mining  industry  in  July  last.  This 
compares  with  the  previous  record  of 
991,322  oz.,  w’hich  w'as  established  in 
August,  1932,  the  year  before  the  Union 
left  the  gold  standard.  The  remarkable 
achievement  brings  the  possibility  of  a 
1,000,000  oz.  a  month  output  within  the 
realm  of  the  possible.  A  further  record 
will  probably  be  established  in  August, 
where  working  conditions  are  most 
favorable. 

►  Work  preparatory  to  the  resumption 
of  productive  operations  began  at  the 
Otavi  mine,  German  owned,  in  South- 
West  Africa,  in  May.  One  smelting  fur¬ 
nace  is  already  being  operated,  and  the 
second  will  start  after  the  mine  is  un- 
w'atered,  probably  in  November.  If  the 
prevailing  prices  of  ferrovanadium,  cad¬ 
mium,  lead,  and  copper  are  maintained, 
profitable  operating  results  are  expected. 


Sierra  Leone  Iron  Deposits 
Aid  British  Supply 

Rapid  development  expected  on  large 
occurrence  not  far  from  coast — Tungsten 
production  from  Rhodesia  increasing 

►  Highly  important  iron-ore  development 
plans  are  being  worked  out  in  Sierra 
Leone,  West  Africa.  That  British  col¬ 
ony  has  two  known  deposits.  Produc¬ 
tion  from  the  one  nearer  the  coast  began 
in  1933  with  the  shipment  of  210,000 
tons.  Shipments  had  risen  to  577,000 
tons  in  1936,  and  are  reported  to  be 
showing  a  further  increase  of  25  per 
cent  so  far  this  year.  The  deposit  being 
mined  is  estimated  to  contain  about 
12,000,000  tons,  but  the  one  70  miles 
farther  inland  is  much  larger,  reported 
to  be  of  great  width,  and  the  ore  is  said 
to  range  from  52  to  69  per  cent  iron. 
An  extension  of  the  railway  to  this 
larger  deposit  has  been  surveyed,  and 
the  other  preliminaries  have  received 
attention.  The  activities  are  being  con¬ 
ducted  by  Sierra  Leone  Development 
Company,  which  is  owned,  47.45  per  cent 
each,  by  William  Baird  &  Company, 
prosperous  Scottish  iron  and  coal  con¬ 
cern,  and  Northern  Mercantile  &  Invest¬ 
ment  Corporation,  a.  private  company. 
United  Africa  Company,  controlled  by 
Unilever,  owns  the  remainder  of  Sierra 
Leone  Development.  As  there  is  a 
rather  acute  shortage  of  iron-ore  sup¬ 
plies,  and  the  Sierra  Leone  deposits  are 
nearer  the  British  market  than  any  other 
in  the  Empire  except  those  in  New¬ 
foundland,  their  development  will  prob¬ 
ably-  be  carried  forward  speedily. 

►Although  the  amount  of  tungsten  ex¬ 
ported  at  present  from  Southern  Rho¬ 
desia  is  a  minor  item  in  the  colony’s 
mineral  exports,  the  output  is  likely  to 
increase  in  the  next  few  months. 
Whereas  tungsten  ore,  either  in  the  form 
of  wolfram  or  scheelite,  was  worth  only 
9s.  6d.  a  unit  in  1926,  its  present  price 
has  risen  to  95s.,  making  the  profitable 
exploitation  of  deposits  worth  while. 
Only  734  tons  of  scheelite  were  exported 


from  Rhodesia  between  1890  and  the  end 
of  last  year,  but  now  several  larger 
mines  are  about  to  increase  production. 
The  main  producers  of  tungsten  are:  the 
Golden  Valley  mine,  a  gold  mine,  pro¬ 
ducing  a  certain  amount  of  scheelite  as 
a  byproduct;  the  Scheelite  King  mine, 
in  the  Mazoe  district,  which  was  opened 
six  months  ago,  and  a  plant  with  a 
capacity  of  100  tons  a  day  now  being 
installed  at  the  Sequel  mine,  which  is 
controlled  by  the  St.  Swithin’s  Ore  & 
Metals,  Ltd. 

►  Mivfulira  Copper  Mines  has  reported 
a  net  profit  of  £331,500  for  the  quarter 
ended  June  30,  after  depreciation  and 
interest,  subject  only  to  taxation.  This 
compares  with  £148,000  for  the  March 
(piarter.  But  what  is  particularly  inter¬ 
esting  is  the  fact  that  the  June  quarter’s 
earnings  exceeded  those  of  the  preceding 
three  quarters  combined  by  £14,000. 
Production,  as  it  is  increasing  steadily, 
was  probably  in  excess  of  the  amount 
sold.  To  mine  its  three  adjacent  ore- 
bodies  systematically,  Mufulira  is  open¬ 
ing  and  extending  stopes  in  ore  which 
must  average  over  5  per  cent  copper.  It 
is  probable,  therefore,  that  its  production 
and  earnings  will  continue  to  increase 
till  tonnage  is  brought  up  to  mill 
capacity. 

►  Roan  Antelope’s  gross  income  for  the 
tliree  months  ended  June  30  was  £1,243,- 
500,  indicating  sales  of  20,773  long  tons 
of  copjier  at  the  average  price  of  stand¬ 
ard.  It  is  thus  apparent  that  production 
is  at  the  rate  of  over  83,000  long  tons 
of  blister  copper  annually,  say  186,000,- 
000  lb.  Income  over  working  expenses 
was  £752,000,  and  after  deductions  of 
£8.500  balance  of  interest  on  the  deben¬ 
ture  bonds  now  retired,  and  £50,000  for 
replacements  and  obsolescence,  a  profit 
(subject  only  to  taxation)  of  £693,500 
remained.  This  compares  with  £615,000 
net  for  the  preceding  quarter.  Net  for 
the  full  fiscal  year  was  £1,790,000, 
nearly  39  per  cent  of  which  was  earned 
in  the  final,  or  June,  quarter;  but  the 
total  net  is  arrived  at  after  interest  and 
a  deduction  of  £200,000  for  replacements 
and  obsolescence.  In  future  the  last- 
named  amount  will  bo  the  only  deduc¬ 
tion,  the  capital  now  being  all  common 
stock. 

►  Rhodesian  Anglo  American,  which  owns 
control  of  Rhokana  Corporation  and  over 
20  per  cent  of  the  new  Nchanga  Consoli¬ 
dated’s  issued  capital,  is  offering  one  of 
its  10s.  par  shares  for  12  of  the  5s. 
shares  of  Loangwa  Concessions  (North¬ 
ern  Rhodesia),  Ltd.  It  already  owns 
over  25  per  cent  of  the  last-named  com¬ 
pany’s  capital.  If  it  obtains  90  per  cent 
of  the  remainder  it  presumably  will 
rKpiidatc  Loangwa,  the  realizable  assets 
of  which  are  about  equal  to  the  valuation 
given  it  in  the  exchange.  Loangwa  has 
])rospected  and  explored  its  extensive 
concessions  in  Northern  Rhodesia  quite 
thoroughly  over  the  past  several  years 
without  discovering  anything  of  commer¬ 
cial  value,  and  its  chief  obligation  is  to 
continue  spending  £12,500  annually  on 
such  work  till  the  end  of  1940.  The  pros¬ 
pects  of  anything  of  value  being  found 
are  now  slight.  When  last  year  ended 
only  28,951  square  miles  remained  to  be 
explored,  and  17,200  square  miles  of  this 
covered  formations  unlikely  to  contain 
economic  mineral  deposits. 
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THE  COMPRESSION  PRINCIPLE 


BELT 

jFASTENERS 


for  long  life  of 
Conveyor  and 
Elevator  Belts 


In  England  at  1S5  Finsbury 
Pavsmant,  hondont  E,  C»  S 


Mail  this  coupon  to  E.  D.  Bullard  Co.,  275  Eighth  St.,  Son  Francisco.  Cal. 

Name . 

Firm . . 

Address  . 


September,  J9S7 — Engineering  and  Mining  Journal 


4fuvie 


MILEAGE 


in.  /UF/a/f  TAPES  and  RULES 


Longer,  steadier  and  more  satisfactory  service  is 
"built  into”  them.  They’re  not  only  Accurate 
and  Well  Designed,  but  they’re  Sturdy. 

That’s  why  they  deliver  greater  mileage  on  all 
jobs.  That’s  why  they’re  the  "stand-by”  with 
Engineers  ever3rwhere. 

Specify  "Lufkin”  and  get  your  share  of  this  extra 
mileage.  Send  for  Catalog  No.  1 2. 


THE /UFKfN  ffuLE  Co. 

SAGINAW,  MICHIGAN,  U.  S.  A. 


•A  Tight  Butt  Joint  • 


How  would  you  like 

a  FRESH  SWEATBAND 
every  day! 


Qet  the  new  JuSI-TluL  Circular! 


Note  how  recessed  plates  compress  j 
belt  end.  Internal  friction  and  ply  | 
separation  in  belt  ends  is  overcome.  ! 
The  tight  butt  of  the  belt  ends  pre¬ 
vents  passage  of  materials  or  liquids 
through  the  belt.  Made  in  steel,”  Monel 
Metal,”  non-magnetic  and  abrasion 
resisting  alloys.  Five  sizes.  Sold  by 
jobbers  and  belting  houses.  Consul¬ 
tation  regarding  belt  joining  invited. 

Sole  Manufaeturera 

FLEXIBLE  STEEL  LACING  CO. 

4635  Lexington  Street,  Chicago 


Swell  feeling,  isn't  it,  to  get  out  of  a  gummy,  greasy 
sweatband? 


You  told  us  that  was  one  of  the  things  you  wanted 
changed.  We've  done  it,  by  fitting  the  new  Tuff-Nuts 
with  “lifetime''  plastic  sweatbands  that  won't  ab¬ 
sorb  perspiration  and  won't  gather  dirt. 


They're  cool  to  the  head  when  you  put  them  on.  If 
you  perspire  very  freely,  just  take  off  your  Tuff-Nut, 
wipe  off  the  plastic  band  and  you've  got  a  dry,  clean 
band  again. 


The  Tuff-Nut  sweatband  is  actually  cleaner,  cooler 
and  more  comfortable  than  a  brand  new,  ordinary 
sweatband  every  dayl 


Tuff-Nut  is  the  lightest  weight  hat  on  the  market.  It 
is  ventilated  by  air  space  that  circles  all  around  the 
entire  head. 


Storekeepers  will  be  glad  to  know  they  can  cut  their 
stock  of  hats  in  half,  and  still  be  sure  of  a  repre¬ 
sentative  stock  of  all  sizes,  according  to  the  Tuff-Nut 
stock  plan. 


But  besides  these,  the  new  Tuff-Nut  offers  six  addi¬ 
tional  features  for  greater  comfort,  better  protection 
and  more  economy.  The  Tuff-Nut  circular  describes 
them  all.  Send  for  it  today. 


FLEXCO  % 


three  sereens 


. . .  each  best  for  a  Special  Purpose 


GYREX  for  coarse  screening  and  scalping. 

VIBREX  for  screening  finer  materials. 

ELIPTEX  for  horizontal  fine  and  coarse 
screening. 

The  screen  must  fit  the  joh  to  be  done  if  the  user 
is  to  enjoy  the  full  benefits  of  modern  screen 
design.  That  is  why  Robins  has  developed  three 
distinct  types  of  screens  in  more  than  three  hun¬ 
dred  sizes,  styles  and  models.  The  Robins  engi¬ 
neer  who  calls  on  you  has  a  complete  line  from 
which  to  select  a  screen  that  is  exactly  suited  to 
your  work.  This  is  one  of  the  many  reasons  why 
Robins  Screens  operate  at  low  cost  and  work 
with  such  great  efficiency. 


The  design  and  construction  of  all  Robins 
Screens  are  based  on  many  years  of  engineering 
experience  and  careful  study  of  actual  opera¬ 
tions  in  many  industries.  Precision  shop  meth¬ 
ods,  interchangeability  of  parts,  accessibility  and 
simplicity  combine  to  make  Robins  Screens- 
dependable  and  efficient. 


Bulletins  are  available 
describing  the  various 
Robins  Products.  Fill  in 
the  coupon  below  and 
receive  the  bulletins  of 
interest  to  you. 


Robins  Conveying  Belt  Company,  15  Park  Row,  New  York,  N.  Y. 


Please  have  your  representative  eall  □. 
Please  send  bulletin  describing: . 


Name. 

Firm. 


Address . 

City . Stat* 


ROBINS  MAKES 

Robins  plans  and  builds  com¬ 
plete  plants  and  makes  Belt 
Conveyors,  Bucket  Elevators, 
Vibrating  Screens,  Screen 
Cloth,  Feeders,  Gates,  Hoists, 
Grab  Buckets  and  all  their 
parts  and  accessories. 
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NEW  BOOKS 


Gold  Deposits  of  the  World.  By  Wil¬ 
liam  Harvey  Emmons.  McGraw-Hill 
Book  Company,  Inc.  New  York  and 
London.  Bp.  562.  Price  $6. 

This  comprehensive  account  of  the 
gold  deposits  of  the  world  com¬ 
prises  eight  chapters.  An  introduc¬ 
tory  chapter,  which  is  a  thesis  on  the 
geological  principles  controlling  the  dep¬ 
osition  of  gold,  is  followed  by  chapters 
describing  the  gold  deposits  of  the  six 
continents.  The  final  chapter  is  a  brief 
one  on  prospecting. 

The  introductory  chapter  is  a  concise 
but  scholarly  summation  of  the  geologi¬ 
cal  principles  illustrated  by  the  descrip¬ 
tive  chapters,  together  with  an  interpre¬ 
tation  of  the  theoretical  significance  of 
these  principles.  Inasmuch  as  gold  is 
deposited  throughout  the  range  of  physi¬ 
cal  and  chemical  conditions  from  mag¬ 
matic  segregations  to  deposits  formed  by 
cold  waters,  the  chapter  is  virtually  an 
epitome  of  prevailing  theories  of  ore  dep¬ 
osition  within  a  space  of  37  pages.  The 
behavior  of  gold  under  conditions  of 
supergene  enrichment,  the  formation  of 
placers  and  the  distribution  and  solution 
of  gold  in  them,  the  genetic  relations  of 
gold  to  granitic  rocks,  the  localization 
of  gold  deposits  in  and  around  the  sum¬ 
mits  and  cupolas  of  granite  intrusions, 
and  the  orientation  of  the  lode  systems 
with  respect  to  the  shape  of  the  intru¬ 
sions  are  some  of  the  topics  discussed. 
In  several  of  these  lines  of  investigation, 
the  author  has  long  been  widely  recog¬ 
nized  as  a  leader  and  an  important  con¬ 
tributor. 

In  addition  to  his  own  work  on  the 
role  of  manganese  dioxide  in  gold  enrich¬ 
ment,  the  literature  citation  to  which  he 
modestly  withholds,  the  author  cites  the 
findings  of  Freise  that  certain  organic 
salts  dissolve  gold  readily.  Solution  of 
gold  in  shallow  placers  is  regarded  as 
generally  unimportant  and  the  growth  of 
nuggets  is  questioned.  The  mechanism 
of  the  separation  of  mineralizers  in  the 
crystallization  of  magmas  and  the  gen¬ 
eration  of  their  upward  impelling  force 
are  briefly  explained.  The  concentration 
of  ore  deposition  in  the  vicinity  of 
magma  contacts  and  crests  is  emphasized 
by  the  statistical  deduction  that  99.9 
per  cent  of  the  world’s  gold  production 
is  contributed  by  deposits  so  located. 
The  definition  of  a  batholith  as  an  “igne¬ 
ous  mass  that  broadens  downward,”  sup¬ 
ported  by  the  citation  of  a  chronological 
range  of  authorities  from  Suess  to  Grout, 
is  not  accurate.  Since  the  book  will  be 
read  more  by  economic  geologists  and 
mining  engineers  than  by  petrographers, 
it  would  have  been  more  instructive  to 
have  used  the  definition  adopted  by  the 
Batholith  Committee  of  the  National  Re¬ 
search  Council  from  which  the  qualifica¬ 
tion  “broadens  downward”  has  been 
omitted.  Of  much  practical  value  are 


the  relations  shown  between  the  direc¬ 
tions  of  fracturing,  and  hence  the  local¬ 
ization  of  the  veins,  and  the  shape  of  the 
intrusive.  Conical  intrusions  commonly 
give  rise  to  radial  fractures;  elongated 
intrusions  generally  to  parallel  fractures 
running  in  the  direction  of  the  long  axis. 
The  interference  of  other  structural  ele¬ 
ments  gives  rise  to  exceptions.  There 
is  a  handy  tabular  presentation  of  the 
mineral  character  of  epithermal,  meso- 
thermal,  and  hypothermal  gold  deposits 
in  which  the  important  minerals  and  the 
accessory  minerals  are  differentiated. 

It  would  be  an  endless  task  to  attempt 
a  resume  or  critical  review  of  the  six 
descriptive  chapters  which  comprise  500 
pages  of  the  book.  They  contain  descrip¬ 
tions  of  the  principal  gold-mining  dis¬ 
tricts  of  the  world  and  of  most  of  the 
lessor  ones.  Except  for  the  major  dis¬ 
tricts,  the  descriptions  are  necessarily 
highly  condensed  enumerations  of  salient 
features,  with  particular  emphasis  on 
those  bearing  on  the  relation  of  the  de¬ 
posits  to  genetically  related  igneous 
rocks.  Simplified  geologic  and  structural 
maps  and  sections  are  used  generously 
to  supplement  the  descriptions.  The 
figures  are  numbered  up  to  332  and 
many  of  them  include  several  illustra¬ 
tions.  In  general,  the  geology  on  the 
maps  is  simplified  by  showing  separately 
only  the  igneous  rocks  with  which  the 
gold  deposits  are  associated,  the  rocks 
older  than  they,  and  the  younger  rocks. 
Literature  references  are  abundant,  so 
that  he  who  desires  more  detail  on  any 
occurrence  is  told  where  to  find  it.  This 
is  especially  helpful  to  those  interested 
in  the  less  known  districts  and  those  in 
the  more  out-of-the-way  parts  of  the 
world  and  in  districts  described  in  the 
less  known  and  less  accessible  publica¬ 
tions. 

The  maps  are  undoubtedly  one  of  the 
most  valuable  and  useful  features  of  the 
book.  Maps  of  the  two  hemispheres 
show  the  distribution  of  gold  fields  and 
the  main  periods  of  their  deposition. 
They  indicate  clearly  the  preponderent 
importance  of  Pre-Cambrian  gold  dep¬ 
osition  throughout  the  world.  In  North 
America  Mesozoic  gold  deposition  ranks 
next,  and  in  Latin  America  Tertiary 
deposition  ranks  second  in  importance. 
Paleozoic  deposition  is  widespread  in 
the  eastern  hemisphere,  but  Paleozoic 
deposits  do  not  include  many  really 
important  districts.  Very  handy  are 
regional  maps  such  as  those  showing 
the  locations  of  the  mining  districts  in 
the  Canadian  Shield  and  in  the  Sierra 
Nevada.  The  generalized  geologic  maps 
of  districts,  like  that  of  the  Monts 
Apuseni  district  in  the  Transylvanian 
Erzgebirge,  are  necessary  adjuncts  to 
the  condensed  descriptions  and  in  many 
instances  are  worth  more  than  the  de¬ 
scriptions. 

The  final  chapter,  only  seven  pages  in 


length,  has  the  somewhat  misleading  title 
“Prospecting.”  Though  it  does  contain 
some  suggestions  for  prospectors,  it  is 
more  in  the  nature  of  a  summary  and 
conclusions.  It  summarizes  Chapter  1, 
which  is  a  summary  of  Chapters  2  to 
7,  and  hence  is  to  a  large  extent  a 
briefer  repetition  of  Chapter  1.  A  more 
appropriate  title  for  this  chapter  would 
have  been  the  geologist’s  term  “Ore  Find¬ 
ing,”  rather  than  the  practical  miners’ 
term  “Prospecting,”  if  it  was  desired  to 
avoid  the  not  specific  titles  “Summary” 
or  “Conclusion.” 

Because  of  the  scope  of  the  subject, 
the  book  is  inevitably  more  of  an  en¬ 
cyclopedia  of  the  gold  deposits  of  the 
world  than  a  treatise  on  them.  This  is 
true  particularly  for  the  geologist  who 
may  turn  to  it  with  the  expectation  of 
finding  new  light  on  such  vexing  prob¬ 
lems  as  the  age  of  the  Homestake  ore- 
body  or  the  origin  of  the  gold  in  the 
Rand  conglomerates.  But  that  is  more 
than  a  book  of  this  sort  sets  out  to  do. 

Professor  Emmons,  in  such  books  as 
his  “General  Economic  Geology,”  his 
“Principles  of  Economic  Geology,”  and 
his  “Geology  of  Petroleum,”  and  in  other 
comprehensive  writings,  had  already  dem¬ 
onstrated  an  indefatigable  energy  in  ab¬ 
sorbing  voluminous  literature  and  a  rare 
ability  of  re-presenting  it  in  succinct 
form,  both  verbally  and  graphically,  to¬ 
gether  with  the  philosophical  inference 
and  conclusions  that  it  taught.  He  has 
again  utilized  these  talents  diligently 
and  with  great  skill  in  “Gold  Deposits  of 
the  World.” 

Joseph  T.  Singewald,  Jr. 
Johns  Hopkins  University, 

Baltimore,  Md. 


PUBLICATIONS 

RECEIVED 

Technological  Trends  and  National 
Policy.  A  report  of  the  subcommittee 
on  technology  to  the  National  Resources 
Committee  on  the  social  aspects  of  tech¬ 
nology,  science,  and  invention,  and  tech¬ 
nology  in  various  fields,  including  a  sec¬ 
tion  of  30  pages  on  the  mineral  indus¬ 
tries.  For  sale  by  Superintendent  of 
Public  Documents,  Washington,  D.  G. 
Pp.  388.  Price  $1. 

“Wonder stone."  By  L.  T.  Nel,  H. 
Jacobs,  J.  T.  Allan,  and  G,  R.  Bozzoli, 
Geological  Series,  Bulletin  8,  Geological 
Survey  Division,  Union  of  South  Africa, 
Pretoria.  Pp.  44  and  map.  Price  6d. 
(“Wonderstone”  is  a  sedimentary  rock 
of  clayey  composition  apparently  formed 
by  the  alteration  and  devitrefication  of 
glassy  volcanic  tuff.  It  has  certain  qual¬ 
ities  regarded  as  unique). 

The  Cash  Budget.  Policyholders’  Serv¬ 
ice  Bureau,  Metropolitan  Life  Insurance 
Company,  New  York,  N.  Y.  A  timely 
survey  of  the  budgeting  practices  of  45 
companies,  large  and  small,  including 
some  mining  companies,  based  on  leg¬ 
islative  developments  requiring  disburse¬ 
ment  of  a  higher  portion  of  profits  in 
dividends,  taxes.-  or  both.  Available  on 
request. 
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THi 

CHEAPEST  " 
AND  1 
MOST  DIRECT 
WAY  t 

k:' '  TO  ^ 


(B  CRUS. 


THE  REAL  COST  OF  A  PACKING 

is  determined  only  by  its 

LENGTH  OF  LIFE  IN  SERVICE 

and  Its  Effect  on  Rod  or  Shaft 


IS  TO  USE 

PACKINGS  THAT  LAST 


IT  S  THE  REPACKINC 
THAT  MAKES  FOR’ 
TROUBLE  AND  EXPENSE 


Experience  has  shown  that  the  labor  charge,  the 
time  wasted,  the  stoppage  of  production,  far  out¬ 
weigh  the  actual  cost  of  the  packing. 

"PALMETTO" 


Has  no  equal  for  Long, 
Economical  Service 
under  STEAM  (HIGH 
PRESSURE  AND  SUPER¬ 
HEATED)  and  COM- 
PRESSED  AIR. 

Made  from  the  highest- 
"PALCO"  —  Selected  cot-  grade,  longest-fibre  As¬ 
ton  of  great  tensile  bestos  obtainable, 

strength.  Lubricated  in 
each  single  strand  before 
plaiting.  Centrifugal,  re- 
ciprocating  and  mine 
pumps.  Keeps  water  in — 
keeps  air  out.  Will  not 
score  shaft  of  high-speed 
centrifugal  pump.  Not  af¬ 
fected  by  feed-water-treat¬ 
ing  compounds. 

Send  for  ABC  Chart  of  Services.  Also  Free  working  sample. 
State  size  of  packing  used  and  conditions  of  service. 

GREENE,  TWEED  &  CO. 

Sole  Manufacturers 

109  Duane  Street  New  York 

Canadian  Agents — The  Canadian  Fairbanks- 
Morse  Co.,  Ltd. 

Montreal,  Ottawa,  St.  John,  Toronto,  Winnipeg,  Cal¬ 
gary,  Saskatoon,  Victoria,  Vancouver,  Regina,  Edmonton 


.  .  .  DUTTHE 


'it  m  delate/.- 


1 1  LEN  and  money  and  machines  are  just 
the  players  in  the  "game"  oi  mining.  THE  SCORE 
IS  KEPT  BY  THE  ASSAY  OFFICE— where  one  of 
the  industry's  most  responsible  men  determines 
just  how  much  precious  metal  is  being  produced. 

For  strictly  accurate  score-keeping,  insist  on  .  .  . 

D  F  C  Assay  Equipment 
and  Supplies 


THE 
IMPROVED 


DFC  Laboratory  Crusher 

....  Motor  pivoted  from  frame  for  correct  belt 
tension  always.  Reversible  jaws  for  double  life. 
One-piece,  rugged  frame.  Easy  adjustment  for 
size.  Easily  cleaned.  BUILT  TO  STAND  UP. 

WRITE  FOR  CATALOG  13 


EL  PASO,  TEXAS 
NEW  YORK,  N.y. 


DENVER,  COLO.,  U.  S.  A. 
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single  and  multiple  deck  types,  the 
screens  are  compact  and  totally  in¬ 
closed,  thereby  eliminating  the  dost 
problem  experienced  with  the  standard 
vibrating  screen. 


Weighing  Machine 

A  NEW  PRECISION  MACHINE 
applicable  to  the  processes  of  continuous 
weigh-feeding,  proportioning,  and  batch¬ 
ing,  called  the  ‘'Waytrol,”  is  announced 
by  the  Jeffrey  Manufacturing  Company, 
Columbus,  OUo.  This  machine  combines 
these  three  features  conducive  to  super¬ 
accuracy:  (1)  All-electric  vibrating  feed¬ 
ing;  (2)  a  synchronous  weigh-belt  on  a 
scale  beam  so  pivoted  as  to  receive  ma¬ 
terial  at  the  most  sensitive  end;  (3) 
automatic  aU-electric  control  sensitized 
through  a  device  called  the  “Electric 
Brain.”  On  this  unit  feeding  and  weigh- 


chine  is  said  to  have  a  rigidity  that  re¬ 
sists  external  stresses.  This  rigidity 
prolongs  the  life  of  the  side  rods  and 
keeps  the  internal  assembly  in  perfect 
alignment.  The  B-4  has  a  3-in.  bore 
with  a  balanced  piston  stroke.  The 
drill  is  adaptable  to  any  ground  but 
is  said  to  give  an  outstanding  per¬ 
formance  in  hard  rock. 


Improved  Compressor 

GARDNEB-DENVER  COMPANY  an¬ 
nounces  an  improved  single-stage, 
horizontal  air  compressor  for  heavy-duty 
full  load  service  and  continuous  opera¬ 
tion  at  low  power  costs.  Known  as 
the  “RX”  Compressor,  it  has  totally 
inclosed  dust-proof  construction  without 


Blast-Hole  Drill 

NEWEST  in  the  Bucyrus-Armstrong 
line  of  blast-hole  drills  is  the  27-T, 
recently  introduced  by  Bucyrus-Erie 
Company,  South  Milwaukee,  Wis.  The 
new  drill  rig  weighs  18,400  lb.,  and  has 
a  tool  capacity  of  2,000  lb.  A  number 
of  these  machines  have  already  been 
shipped  for  use  by  large  mine  and  quarry 
blast-hole  drill  operators.  The  per¬ 
formance  of  the  first  of  these  machines 
in  its  first  month  on  the  job  shows  that 
it  drilled  4,544  ft.  of  6-in.  hole  through 
iron  ore  and  taconite  at  a  per  foot 
operating  cost  said  to  be  11^,  which  is 
said  to  include  all  power,  labor,  and  sup¬ 
ply  costs.  Daily  production  was  said  to 
be  more  than  200  ft.,  with  holes  aver¬ 
aging  about  22  ft.  in  depth.  The  manu¬ 
facturer  lists  as  exclusive  features  of 
the  new  27-T,  as  regular  or  optional 
equipment,  a  new  built-in  tool  wrench, 
special  bumper  reel,  large  operator 
platform  and  other  operator  conveni¬ 
ences,  rubber-insulated  tool  guide  and 
sheaves,  rubber  shock-absorber  under 
the  crown  sheave,  and  a  fast,  highly 
penetrating  drilling  action.  The  27-T 
is  furnished  with  33-  or  40-ft.  derrick. 
Caterpillar-type  moimting,  and  a  choice 
of  gasoline,  diesel,  or  electric  power. 


ing  are  physically  separated  processes. 
Furthermore)  the  rate  of  feed  to  the 
weigh-belt,  which  travels  at  constant 
speed,  is  said  to  be  in  no  way  dependent 
on  the  volume  of  material  handled,  but 
is  governed  directly  by  weight,  through 
the  “Electric  Brain,”  which  registers  any 
slight  unbalance  of  the  belt  and  makes 
instant  correction  by  speeding  up  or  slow¬ 
ing  down  the  vibrating  feeder.  For 
dustless  operation  and  to  avoid  the  pos¬ 
sibility  of  error  caused  by  wind  pres¬ 
sure,  the  entire  unit  is  enclosed  in  steel 
and  glass.  It  operates  from  any  stand¬ 
ard  60-cycle  lighting  circuit.  Waytrols 
are  available  in  sizes  handling  a  few 
pounds  up  to  many  tons  per  hour.  The 
smallest  is  said  to  handle  granular  ma¬ 
terial  weighing  100  lb.  per  cubic  foot 
at  a  rate  that  can  be  varied  from  several 
pounds  to  a  maximum  of  4,000  lb.  per 
hour. 


sacrifice  of  accessibility  as  well  as  ac¬ 
curate  balance  and  freedom  from  vibra¬ 
tion.  Another  feature  of  the  “RX”  com¬ 
pressors  is  the  electro-pneumatic  con¬ 
trol.  With  this  control  the  compressor 
always  starts  unloaded  and  the  air  sup¬ 
ply  is  said  to  be  automatically  adjusted 
to  fit  the  air  requirements,  resulting  in 
exceptional  part-load  economy.  The 
compressors  are  equipped  with  Timken 
tapered  adjustable  roller  main  bearings. 


New  Stoper 

SULLIVAN  Machinery  Company, 
Claremont,  N.  H.,  announces  the  R-4,  a 
new  and  powerful  hand-rotated  stoper. 
The  highlights  in  the  design  of  this  new 
drilling  stoper  are:  extension-type  pis¬ 
ton,  chrome-plated  working  areas,  in¬ 
closed  axial  type  compression-thrown 
valve,  automatic  air  sweep  of  the  chuck 
parts,  large  alignment  areas  of  the 
joints,  and  cushioned  vibration. 

The  new  R-4  is  said  to  be  the  only 
hand-rotated  stoper  of  the  valvular  type 
on  the  market  with  a  piston  of  two 
diameters  similar  to  the  style  used  in 
the  automatic  stopers.  The  two  diame¬ 
ters  are  said  to  give  increased  bearing 
areas  to  dampen  vibration,  resulting  in 
smoother  and  steadier  action  over  a 
longer  period  of  operation  and  also  a 
faster  drilling  speed. 

Chromium  plating  is  used  on  all  work¬ 
ing  areas  of  the  buffer  ring  and  feed 
leg  parts  to  create  corrosion  resisting, 
scuff  free,  and  longfer-wearing  working 
bearings.  The  piston  and  tappet  both 
work  on  chrome  plating,  which  gives  a 
smooth  action.  The  valve  used  is  of 
similar  style  as  those  used  in  the  Sul¬ 
livan  drifter  line.  Being  compression- 
thrown,  and  having  a  short  travel,  this 
valve  uses  every  ounce  of  effective 
energy  to  give  drill  footage.  Coupled 
with  extra  long  alignment  surfaces  and 
a  minimum  number  of  joints,  this  ma- 


Portoble  Diesel  Generating  Plant 

THE  WESTERN  Engine  Corporation, 
of  1,000  Alhambra  Ave.,  Los  Angeles, 
announces  its  new  portable  Type  DS-6 
six-cylinder,  7J-in.  bore  by  S-in.  stroke, 
four-cycle  diesel  engine  direct-connected 
to  a  150-kw.  Allis- Chalmers  220-440  volt, 
60-cycle  alternator.  The  engine,  genera¬ 
tor,  cooling  radiator,  and  50-gal.  fuel- 
oil  tank  are  mounted  on  a  structural  steel 
skid  base.  An  instrument  panel  in  a 
gas-  and  dust-tight  steel  box  includes  an 
a.c.  ammeter  and  voltmeter,  and  a  d.c. 
exciter  voltmeter,  rheostat,  and  main¬ 
line  switch.  A  Woodward  Type  IC  hy¬ 
draulic  governor  is  said  to  control  the 
engine  speed  within  close  limits,  so  that 
two  or  more  of  the  units  can  operate 
parallel  with  each  other  and  maintain 
perfect  frequency  phase.  Other  acces¬ 
sory  equipment  includes  a  Cuno  lubricat¬ 
ing  oil  filter,  a  Groco  lube  oil  cooler, 
two  Vortox  air  cleaners  on  the  intake 
manifold,  a  Fast  coupling  between  the 
engine  and  generator,  and  a  Bosch  fuel 
injection  system.  A  gasoline-engine 
driven  air  compressor  and  air  storage 


Level  Screen 

CONSOLIDATED  Manufacturing  Com¬ 
pany,  1209  North  Main  St.,  Los  An¬ 
geles,  Calif.,  has  introduced  a  new  type 
of  vibrating  screen,  to  be  known  as  the 
level  vibrating  screen,  for  more  effective 
and  rapid  screening  of  mill  and  quarry 
products.  The  outstanding  feature  of 
the  new  unit  is  the  control  mechanism 
through  which  the  fiow  of  ore  over  the 
screen  can  be  varied  or  reversed  while 
the  machine  is  running  without  any 
speed  change  whatever.  Light  materials 
can  thus  be  passed  at  reduced  speed  and 
heavy,  quick-classifying  products  at 
high  speed,  with  consequent  rapid  and 
efficient  separation  regardless  of  feed 
characteristics.  Greater  capacity  per 
square  foot  of  screen  is  said  to  be 
assured  by  the  always-level  screen  ex¬ 
posed  horizontally  to  the  feed,  and 
screen  cloth  wears  longer,  as  sliding 
abrasion  is  reduced.  Manufactured  in 
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tank  are  mounted  on  a  separate  skid 
base.  The  Type  DS  Western  diesel  is 
designed  for  ready  conversion  to  natural 
gas,  by  removing  the  Bosch  fuel  system 
and  air  intake  manifold  and  substituting 
in  their  place  a  natural-gas  carburetor 
and  a  magneto.  The  spark  plugs  screw 
into  the  same  place  that  the  injection 
nozzles  are  located.  The  compression 
is  lowered  by  inserting  a  spacer  between 
the  heads  and  cylinder  block. 


Convertible  Excavator 

HARNISCHFEGER  Corporation  of  200 
West  National  Ave.,  Milwaukee,  an¬ 
nounces  the  new  P&H  Model  855,  the 
company’s  first  2-yd.  excavator  built  with 
all-welded  construction  of  new  alloy 
steels,  and  claims  greater  strength  and 
rigidity  with  less  weight.  Presented  as 
a  high-speed  machine,  it  features  a  more 
scientific  distribution  of  weight  that  is 
said  to  permit  better  balance  with  thou¬ 
sands  of  pounds  less  ballast.  The  855 
is  said  to  be  convertible  as  shovel,  drag¬ 
line,  crane,  or  clamshell.  Lightweight, 
all-welded  booms  are  easily  handled  and 
allow  least  loss  of  working  time  for 
change-over.  Standard  “live”  shovel  boom 
is  25  ft.  long  and  fitted  wdth  large 
boom-point  sheave  for  greater  cable 
economy.  Dragline  boom  is  60  ft.  long, 
built  in  two  sections,  and  is  easily  ex¬ 
tended  on  the  job.  To  reduce  ground 
pressure,  when  particularly  soft  ground 
is  encountered,  provision  has  been  made 
for  removing  the  corduroy  frames  and 
extending  the  length  of  the  “cats.” 

The  shovel  is  powered  by  an  eight- 
cylinder  Fairbanks-Morse  diesel  engine, 
or  gas  or  electric  power  if  required. 


Simple  Angle  Clomp 

THE  OHIO  BRASS  COMPANY,  Mans¬ 
field,  Ohio,  has  developed  an  improved 
angle  clamp  which  is  easy  to  install 
and  which  permits  angles  from  30  to 
120  deg.  to  be  turned  without  the 
necessity  of  dead-ending  the  conductors 
and  using  jumpers.  Said  to  possess  the 
features  of  an  open  seat  clamp,  it  is  in 
effect  a  one-piece  assembly,  and  no  parts 
need  be  removed  for  attaching  the  con¬ 
ductor.  With  the  conductor  laid  in  the 
seat  of  the  clamp,  it  is  gripped  by  mere¬ 
ly  tightening  the  nut  on  the  bolt  which 


holds  the  keeper  piece  on  the  conductor 
and  main  body  casting.  This  feature 
also  makes  it  possible  to  remove  the 
clamp  conveniently  from  an  insulator 
with  hot  line  tools.  A  lock  washer 
prevents  the  nut  from  unloosening  in 
service  and  causing  the  wire  to  slip 
and  sag.  The  keeper  piece  is  reversible, 
having  two  sizes  of  conductor  grooves, 
and  will  accommodate  all  commercial 
sizes  of  conductors,  from  No.  6  AWG  to 
2/0  ACSR  with  armor  rod  (0.18  to  0.60 
in.).  The  radius  of  curvature  of  the 
clamp  seat  is  3  in.,  which  meets  the 
requirements  for  any  copper,  aluminum,* 
or  steel  conductor  in  the  range  indi¬ 
cated.  Provided  with  a  pin  through  the 
clevis-shaped  upper  part  of  the  casting, 
the  clamp  is  easy  to  attach  or  remove. 
It  can  be  attached  to  an  eye,  clevis,  or 
hook-type  suspension  insulator  without 
any  intermediate  fittings.  The  clamp 
body  and  keeper  piece  are  made  of  0-B 
Flecto  malleable  iron,  hot-dip  galvan¬ 
ized.  Though  light  in  weight,  the  clamp 
has  ample  strength  for  conductor  ten¬ 
sions  in  excess  of  5,000  lb.,  even  under 
full  ice,  wind,  and  temperature  loadings. 


Diesel  Engine 

(^omi)any,  6  East  44th  St.,  New  York 
Company,  6  East  44  St.,  New  York 
City,  announces  an  improved  diesel  en¬ 
gine  said  to  incorporate  the  latest  de¬ 
velopments  in  construction,  design,  and 
combustion  control.  A  feature  of  this 
Type  8  engine  is  that  the  combustion 
chamber  shape,  the  location  of  the 


streamlined  inlet  valve,  and  the  fuel 
injection  system  are  correlated  so  as  to 
give  combustion  efficiency.  There  are 


WORM  PARTS  on  thit  bronzo  costing  fox  a  l.OOO-gol.  mine  pump  ore  conveniently 
repaired  by  electric  welding  using  Stoinweld  A  electrodes 


four  models  from  three  to  eight  cylin¬ 
ders  and  from  90  to  300  hp.  The  engine- 
driven  fuel  transfer  pump  is  also  in 
the  gear  case,  and  draws  fuel  from  the 
storage  tank  and  forces  it  through  a 
filter  to  the  individual  Bosch  fuel  pumps. 
Short  lines  connect  the  pump  to-  the 
nozzle.  Instant  starting  is  provided  by 
a  simple  starting  valve  which  admits 
air  to  a  shaft-driven  rotary  distributor. 
This  air  is  said  to  be  carried  from  the 
distributor  by  inclosed  piping  to  all 
the  cylinders.  Wearing  parts  are  not 
exposed  to  dust  and  dirt,  as  the  enclos¬ 
ing  covers  are  said  to  be  actually  dust- 
tight,  yet  easily  removed  for  inspection. 


INDUSTRIAL  NOTES 

Stein-Brill  Corporation  of  183  Varick 
St.,  New  York  City,  announce  a  change 
in  the  corporate  name  to  the  Brill 
Equipment  Corporation.  There  will 
be  no  change  in  management.  The 
company  also  announces  the  opening  of 
a  St.  Louis  office  and  warehouse  lo¬ 
cated  in  the  Mart  Building,  at  St.  Louis, 
Mo. 

S.  O.  Otrich  Company,  119  New  Mont¬ 
gomery  St.,  San  Francisco,  has  been  ap¬ 
pointed  sales  representative  by  the 
Stearns  Magnetic  Manufacturing  Com¬ 
pany,  Milwaukee,  Wis. 

W.  S.  Yates  Associates,  520  North 
Michigan  Ave.,  Chicago,  have  recently 
been  appointed  to  handle  the  sale  of 
all  products  of  the  Audubon  Wire  Cloth 
Corporation  in  the  Chicago  district. 

Following  his  appointment  as  gen¬ 
eral  works  manager  on  May  1,  the 
board  of  directors  of  the  Taylor-Whar- 
ton  Iron  &  Steel  Company,  on  May  22 
elected  Mr.  William  G.  Ilulbert,  vice- 
president,  succeeding  the  late  S.  M. 
Buck.  Mr.  Hulbert  continues  his 
duties  in  charge  of  the  manufacturing 
at  both  the  High  Bridge,  N.  J.,  and 
Easton,  Pa.,  plants  of  the  company. 

The  Sullivan  Machinery  Company  an¬ 
nounces  that  Gail  E.  Spain,  formerly 
assistant  sales  manager  of  Caterpillar 
Tractor  Company,  has  been  appointed 
general  manager  of  the  rock-handling 
division,  with  headquarters  at  Clare¬ 
mont,  N.  H. 

Pulmosan  Safety  Equipment  Corpora¬ 
tion,  176  Johnson  St.,  Brooklyn,  N.  Y., 
announces  the  resignation  of  William  H. 
Wahlert,  who  severed  his  connections 
with  the  company  on  July  19.  Frederick 
Wahlert,  who  is  one  of  the  pioneers  in 
the  industrial  safety  movement,  will 
continue  as  active  head  of  the  corpora¬ 
tion  in  the  capacity  of  president. 

John  J.  Duggan,  president,  and  Mr. 
Frederic  G.  Low,  treasurer,  are  the 
newly  appointed  officers  of  The  Chap¬ 
man  Valve  Manufacturing  Company, 
Indian  Orchard,  Mass. 

D.  A.  Cheyette  is  now  associated  with 
the  Nordberg  Manufacturing  Company 
in  the  sale  of  Symons  cone  crushers  and 
screens.  For  the  present  he  is  working 
out  of  the  Milwaukee  office. 

Effective  Aug.  1,  1937,  O.  E.  Thaleg 
has  been  appointed  manager  of  the  Chi¬ 
cago  district  office  of  the  Traylor  En¬ 
gineering  &  Manufacturing  Company, 
Allentown,  Pa.,  located  at  1  La  Salle 
St.  Building,  Room  815. 
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mine  executives 
are  making  this 
memorandum 


tWhen  a  mine  operator  using  S-D  AUTOMATIC 
Drop  Bottom  Cars  tells  iis  .  .  .  "Give  us  the 
exclusive  use  of  S-D  AUTOMATICS — just  in 
our  immediate  competitive  territory — and  we'll 
pay  you  a  substantial  premium/'  —  there  must 
be  a  reason.  And  there  is  a  reason  .  .  .  "S-D 
AUTOMATICS"  cut  costs  DEEP  in  hauling  and 
dumping. 

Your  own  impartial  investigation  oi  these  facts  is 
our  best  selling  tool.  When  on  established  mine 
operator  makes  his  own  investigation  .  .  .  weighs 
the  results  without  outside  influence  and  then  colls 
us  in  .  .  .  there  is  a  reason.  Such  cases  are  not 
imusual  and  are  happening  more  often  with  each 
succeeding  month. 

Whether  you  feel  you  need  new  cars  or  not  .  .  . 
you  want  more  profit  .  .  .  make  this  memorandum 
NOW  .  .  .  "Investigate  S-D  AUTOMATICS."  If  you 
wish,  we'll  furnish  a  list  of  present  users. 


THAN  WITH  RIFFLED  SLUICES 


PERATORS  make  this  un( 


[qualified  statement 
on  the  basis  of  actual  recovery  records.  100%  of  all  the 
dredges  which  have  adopted  Pan- American’s  Placer  Jigs 
report  substantial  additional  recoveries  over  the  savings 
possible  with  riffled  sluices!  Bulolo  Goldfields  have  proved 
through  two  years’  operations  that  large  installations  of 
Pan-American  Placer  Jigs  are  practical,  efficient  and  in¬ 
expensive  to  operate. 

SEND  FOR  BULLETIN  PLE 


For  Cleaning  rougher  jig  concentrates: 

Pan- American’s  Pulsator  Jig  cleans  concen¬ 
trates  to  such  small  bulk  that  they  can  be 
cleaned  up  in  an  amalgamating  barrel  on  board 
the  dredge. 

SEND  FOR  BULLETIN  PJE 


'Cut  Production  Costs  DEEP 

USE  S-D  AUTOMATICS' 


oanrora  ’Uay 

IRON  WORKS 

INCORPORATED 

KNOXVILLE  -  TENNESSEE 


PAN-ANERICAN  EN6INEERING  COMPANY 
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September,  J9S7 — Engineering  and  Mining  Journal 


BULLETINS 


Pressure  and  Vacuum  Switches.  General 
Electric  Co.,  Schenectady,  N.  Y.  Bulletin 
GEA-821P  describes  diaphragm-type  pres¬ 
sure  and  vacuum  switches.  No.  CR  2927; 
pp.  4.  Bulletin  GBA-2603  describes  Type 
FK-45  Indoor  oil-blast  circuit  breaker;  p.  1. 
GBA-529C  describes  low-speed  synchronous 
motors  “6000  series”;  pp.  4.  GEA-3503  de¬ 
scribes  GB  surface  air  coolers  for  tur¬ 
bine  generators;  pp.  7.  Bulletin  GEA- 
2404-A  presents  the  two-element  single¬ 
disk  watt-hour  meters;  pp.  16.  GEA-1743B 

discusses  the  manufacturer’s  lightning  pro¬ 
tective  equipment  for  A-C  rotating  ma¬ 
chines;  pp.  10.  Bulletin  GED-650  Is  com¬ 
plete  catalog  on  heating  units  and  de¬ 
vices  for  small  installations;  pp.  59. 
Bulletin  GEA-IOWF  Illustrates  important 
Improvements  of  GE  type  CD  strip-chart 
recording  instruments;  pp.  31. 

Seamless  Flexible  Bletal  Tubing.  Ameri¬ 
can  Metal  Hose,  branch  of  American  Brass 
Co.,  Waterbury,  Conn.  Bulletin  SS-3  de¬ 
scribes  and  Illustrates  flexible  metal  tub¬ 
ing  and  typical  installations.  Pp.  16. 

Disk-Rrake  Motors.  Reliance  Electric  & 
Engineering  Co.,  Cleveland,  Ohio.  Bulle¬ 
tin  305  lists  design  features  of  brakes. 
Pp.  2.  Bulletin  6870  describes  Reliance 
motor-generator  set.  Pp.  4. 

Plastic  Refractory.  Quigley  Co.,  56  West 
45th  St.,  New  York  City.  Bulletin  327  de¬ 
scribes  use  and  application  of  Insulag, 
a  refractory  lagging  for  use  on  hlgh-tem- 
perature  equipment.  Pp.  4.  Bulletin  281B 
describes  Triple-A  No.  20,  a  heavy-duty 
protective  coating  for  steel.  Pp.  8.  Bulle¬ 
tin  326  mentions  features  of  Insulbox  a 
light-weight  low-heat  storage  refractory 
block  insulation.  Pp.  4. 

Maintenance  Catalog.  The  Skybrite  Co., 
Cleveland.  Ohio,  Illustrates,  describes,  and 
indexes  application  of  paints  and  com¬ 
pounds  for  maintenance  of  metal,  glass, 
and  composition  surfaces.  Pp.  13. 

Non-Sparking  Tools.  Beryllium  Corpora¬ 
tion  of  Pennsylvania,  Reading,  Pa.  Small 
folder  describes  non-sparking  tools  made 
of  beryllium-copper. 

Boiled  Manganese  Steel.  Manganese 
Steel  Forge  Co..  Philadelphia.  Pa.  Bulletin 
14*70  lists  application  of  that  company’s 
Ro^-Man  rolled  manganese  steel  and  also 
describes  manganese  steel  welding  rod. 
Pp.  27. 

Belt  Conveyors.  Barber  Greene  Co., 
Aurora,  Ill.  A  loose-leaf  catalog  covering 
the  manufacturer’s  complete  line  of  porta¬ 
ble  and  permanent  belt-conveyor  units. 
The  book  is  well  Illustrated  and  contains 
a  complete  Engineering  Data  section,  aug¬ 
mented  by  simple  explanations  and  exam¬ 
ples  for  those  not  trained  In  belt-conveyor 
practice.  Pp.  116. 

Accident  Rates.  National  Safety  Council, 
Inc.,  20  North  Wacker  Drive,  Chicago,  Ill. 
A  statistical  pamphlet  on  accident  ex¬ 
perience  in  the  non-ferrous  metals  indus¬ 
try  in  1936.  Pp.  9. 

Angledoier.  R.  G.  Le  Tourneau,  Inc., 
Peoria.  Ill.  Pamphlet  No.  A-10811  DA. 
illustrates  and  explains  various  uses  of 
the  angledozer  in  cut-and-flll  operations. 
Pp.  3. 

Clay  and  Mineral  Plant  Machinery.  Pat¬ 
terson  Foundry  &  Machine  Co.,  East  Liver¬ 
pool,  Ohio.  Catalog  371  illustrates  and 
describes  uses  of  machinery  for  use  in  the 
non-metallic  fleld.  Pp.  96. 

Electric  Cap  Lamp.  Koehler  Manufactur- 
lng_  Co.,  Marlboro,  Mass.  Small  booklet 
listing  advantages  by  the  manufacturer  of 
their  Wheat  Electric  Cap  Lamp.  Pp.  16. 

Vacuum  Concrete.  A  survey  prepared  by 
Hanson  &  Hanson,  25  Broadway,  New 
York,  N.  Y.,  on  the  new  process  of  com¬ 
pression  employed  in  making  quick-setting 
concrete.  Pp.  4. 

Wire  Screen  and  Filter  Cloth.  Inter¬ 
national  Nickel  Co.,  67  Wall  St.,  New  York, 
N.  Y.  Bulletin  H-3  describes  and  illus¬ 
trates  various  types  of  Monel  screen  and 
filter  cloth.  Pp.  14. 

Electro-Magnetio  Feeder.  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee.  Wls.  Bulle¬ 
tin  18.33  describes  and  gives  operating  data 
on  the  manufacturer’s  recently  announced 
electro-magnetic  feeders.  Pp.  7. 

Crushers.  Smith  Engineering  Works, 
Milwaukee.  Wls.  Bulletin  261-K,  features 
primary  breakers  and  reduction  crushers. 
Pp.  15. 

Diesel  Tractors.  Caterpillar  Tractor  Co., 
Peoria.  Ill,  Booklet  4189  Illustrates  Cater¬ 
pillar  Diesel  Tractors  at  work  with  trail 
builders,  bulldozers,  brush  cutters,  winches, 
scrapers,  tamping  welders,  and  rippers. 
Pp,  8. 


Disseminated  Kyanite  Milled 
Successfully  by  Celo  Mines 

{Continued  from  page  46) 


ugal  separator.  Most  product  is  sold 
100  mesh  or  finer.  The  separator  men¬ 
tioned  is  fed  efficiently  through  the 
trunnion  by  a  Traylor  tubular  vibrat¬ 
ing  feeder. 

The  purchaser  of  finished  kyanite 
may  have  it  calcined  before  shipment, 
if  he  is  willing  to  pay  the  premium. 
A  small  rotary  kiln  and  stack  are 
provided  for  this  purpose.  Calcina¬ 
tion  converts  the  kyanite,  wliieh  has  an 
alumina-silica  ratio  of  1:1,  to  mullite, 
in  which  the  ratio  is  3:2. 

Interesting  features  of  the  equip¬ 
ment,  besides  those  already  cited,  in¬ 
clude  the  following:  the  provision  of 
a  dust-collecting  system,  whereby  dust 
is  collected  at  fifteen  to  twenty  points 
in  the  flowsheet  and  discharged  about 
150  ft.  away  from  the  plant,  in  such 
a  way  as  to  take  advantage  of  a  rising 
current  of  air  that  is  almost  always 
moving  up  the  face  of  the  mountain. 
This  is  accomplished  with  the  aid 
of  two  Sturtevant  fans,  one  of  them 
45  in.  in  diameter  and  driven  at  1,440 
r.p.m.  by  a  10-hp.  motor;  the  other 
50  in.  in  diameter  and  driven  at  1,320 
r.p.m.  by  a  15-hp,  motor.  These  han¬ 
dle  a  total  volume  of  air  of  12,000 
cu.ft.  per  minute.  Air  velocity  at 
each  point  of  collection  is  4,000  ft.  per 
minute. 

The  grinding  circuit  is  fully  in¬ 
closed,  with  threaded  joints  on  all  con¬ 
nections.  All  collecting  lines  in  the 
mill  deliver  into  a  single  20-ft.  length 
of  22-in.  pipe  which  in  turn  discharges 
into  a  32-ft.  length  of  50-in.  pipe  of 
special  cross-section  and  having  a 
6xl2-in.  rectangular  trough  through 
which  water  flows  to  remove  the 
coarser  dust  that  settles  out  on  enter¬ 
ing  the  larger  pipe.  At  the  far  end  of 
the  latter  are  the  two  fans.  Their  two 
discharge  lines  are  combined  into  one 
to  deliver  the  dust  at  a  distant  point, 
as  previously  stated. 

Another  feature  is  the  manner  of 
mounting  the  hammer  mills  and  in¬ 
closing  them  against  dust. 

A  grinding  control  room  is  provided, 
so  situated  that  the  man  in  charge  can 
watch  the  operation  of  crusher,  ham¬ 
mer  mills,  and  screen  without  going 
outside  the  room  and  at  the  same  time 
observe  the  recording  instruments 
within  the  room,  such  as  the  two  re¬ 
cording  ammeters  which  show  whether 


their  respective  hammer  mills  are  prop¬ 
erly  loaded. 

All  starting  control  equipment  for 
the  entire  mill  is  grouped  on  a  single 
panel  in  the  lower  part  of  the  plant. 

Another  point  of  interest  is  the 
steel-inclosed  elevator  that  delivers  the 
hammer-mill  discharge  to  the  Link- 
Belt  screen.  All  joints  are  sealed  with 
sawdust  and  sodium  silicate.  Here  it 
might  be  added  that  the  purpose  of 
the  3x5-ft.  Hum-mer  screen  ahead  of 
the  hammer  mills  is  to  keep  the  latter 
from  being  choked  with  very  fine  ma¬ 
terial. 

Also  of  interest  is  the  use  of  the 
vibrating  pan  feeder  preceding  the 
9xl5-in.  Blake-type  crusher,  and  the 
tubular  vibrating  feeder  supplying  the 
air  separator  of  the  regrinding  unit. 

All  final  tailings  produced  are 
eventually  combined  in  one  launder 
and  washed  out  of  the  plant.  This, 
together  with  the  flushing  away  of  the 
coarse  dust  settled  out  in  the  dust¬ 
collecting  system,  constitutes  the  only 
use  of  water  in  the  plant. 

The  plant  is  well  equipped  with 
laboratory  facilities  for  experimental 
work  and  certain  mill  control  tests, 
such  as  the  determination  of  the  kyan¬ 
ite  content  of  the  mill  feed  by  means 
of  heavy  liquid  separation,  using 
acetylene  tetrabromide.  Uniformity  of 
product  is  one  of  the  prime  objectives 
in  the  operation  of  this  plant.  Auto¬ 
matic  sampling  with  frequent  manual 
checks  assures  uniformity  in  the  grade 
of  the  finished  product. 

Power  is  supplied  by  the  Northwest 
Carolina  Utilities,  a  local  company,  at 
33,000  volts  to  the  foot  of  the  hill, 
thence  at  2,300  volts  to  the  plant, 
where  it  is  further  stepped  down  to 
220  volts  for  mill  use  and  440  volts 
for  the  mine. 

Mill  operation  is  continuous  on  three 
shifts.  The  mine  runs  on  day  shift 
only.  A  force  of  about  35  men  is 
employed. 

The  operating  office  is  at  the  plant 
at  Burnsville,  where  V.  L.  Mattson, 
general  manager,  is  in  charge.  L.  B. 
Norrie,  president  of  the  company, 
makes  his  headquarters  at  15  West 
38th  St,,  New  York.  Celo  Mines  was 
organized  in  1931  by  the  late  Joseph 
T,  Tower,  of  New  York,  who  served  as 
first  president  of  the  company. 


Industrial  Guide  for  Selection  of  Wire 
iind  Cable.  Anaconda  Wire  &  Cable  Co., 
25  Broadway,  New  York,  N.  Y.  An  infor¬ 
mative  brochure  containing  atructural  dia¬ 
grams  for  wire  and  cable  installation  and 
many  charts  indicating  the  proper  selec¬ 
tion  of  the  manufacturer’s  wire  and  cable 
for  various  Industrial  installations.  Pp.  31. 

Plastic  Insulation.  Refractory  and  In¬ 
sulation  Corp.,  381  Fourth  Ave.,  New  York, 
N.  Y.  Bulletin  describing  Stlc-Tite,  the 
maker's  heat-insulating  material.  Pp.  4. 


Caterpillar  Products  in  the  Mining  In¬ 
dustry.  The  Caterpillar  Tractor  Co., 

Peoria,  Ill.,  presents  a  form  booklet,  4182, 
illustrating  the  various  manners  in  which 
its  Caterpillar  Diesels  are  used  in  the  min¬ 
ing  industry.  Cost  figures  are  given.  Pp. 

15. 

Cable  Accessories.  Anaconda  Wire  ft 
Cable  Co.,  25  Broadway,^  New  York,  N.  Y. 

A  ring-binder  catalog,  well  Illustrated. 

Also  contains  complete  instructions  for  In¬ 
stalling  cable  accessories.  Pp.  100.  i 
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Detachable  Bits  Reduce  Drilling  Cost— IX 

Practice  at  Idaho-Marylond  Mines  (Continued) 


T|HIS  article  concludes  the 
series  published  in  Engineer¬ 
ing  and  Mining  Journal  on 
the  use  of  detachable  bits, 
describing  the  praetit-e  and  costs  as 
determined  by  various  minint;  com¬ 
panies  in  the  United  States.  Part  I, 
begfinniii"  in  the  January,  1937,  issue, 
dealt  with  the  detachable-bit  practice 
at  the  Geneva  mine  of  the  Oliver  Iron 
Minin|T:  Company  at  Ironwood,  Mich., 
on  the  Gogebic  range. 

The  remainder  of  the  installments 
in  subsequent  issues  are:  Part  II, 
Practice  at  Soudan,  Greenwood,  Bates, 
and  Montreal  mines,  in  the  iron  coun¬ 
try.  Part  III  continued,  describing 
practice  at  the  Montreal  mine  and  also 
the  Vulcan,  Calumet  &  Hecla,  and 
Champion  mines,  where  native  copper 
presented  drilling  problems.  Part  IV 
related  the  experience  at  the  Home- 
stake  mine,  Homestake  Mining  Com¬ 
pany,  Lead,  S.  D.,  and  the  Cliffs-Shaft 
mine,  Cleveland-Cliffs  Iron  Company, 
Ishpeming,  Mich.  Part  V  outlined 
practice  at  Mascot  and  Bendelari 
mines,  in  Mascot,  Tenn.,  and  Picher, 
( )kla.,  respectively.  Part  VI  described 
practice  at  two  Tri-State  mines,  a 
Southeast  Missouri  lead  mine  and  at 
the  Burra  Burra  mine,  at  Copperhill, 
Tenn.  Part  VIl  continued  describing 
progress  at  Burra  Burra  and  also  at 
the  London  and  Climax  mines,  gold 
and  molybdenum  producers,  respec¬ 
tively,  in  Colorado.  Part  VIII  con¬ 
tinued  the  Climax  practice  and  in¬ 
cluded  experience  at  the  Utah- Apex, 
ill  Utah  and  Idaho-Maryland  mines, 
in  California.  Part  IX  in  this  issue, 
concludes  the  series,  excerpted  from 
the  following  reports  by  McHenry 
M osier:  Progress  Report  on  Investi¬ 
gation  of  Detachable  Rock-Drill  Bits; 
Inf.  Circ.  6877,  Bureau  of  Mines, 
1936,  pp.  9.  Progress  Report  No.  2 
on  Investigation  of  Detachable  Rock- 
Drill  Bits;  Inf.  Cir.  6911,  Bureau  of 
Mines,  1936,  pp.  20,  and  Progress  Re- 
))()rt  No.  3  on  Investigation  of  Detaeh- 
al)le  Rock-Drill  Bits;  Inf.  Circ.  6936. 

The  following  concludes  the  discus¬ 
sion  of  practice  at  the  Idaho-Maryland 
mines  in  California. 

In  the  Idaho  shop  there  are  the  fol¬ 
lowing:  1  machine  sharpener  with 
punch  in  active  service,  2  extra  ma¬ 
chine  sharpeners  not  in  use,  1  rock- 
drill  rod-threading  machine,  1  oil 
furnace  using  high-pressure  air,  1 
pedestal  steel  rack  at  furnace,  1  shank 
grinder,  1  air  hammer,  1  forge  and 
anvil,  2  quenching-tanks,  and  2  bit¬ 
grinding  machines. 

The  steel  used  is  l}-in.  hollow  round 
lugged  for  drifters  and  stopers  and 


1-in.  hollow  hexagon  collared  for  jack¬ 
hammers.  Rods  have  0.90  to  0.95  per 
cent  carbon  content.  The  hole  is  ^ 
in.  in  diameter.  All  bits  are  end- 
hole.  There  are  six  regrinds  or  seven 
uses  per  bit  purchased.  Bits  are  re¬ 
hardened  once.  About  945  bits  are 
used  daily,  135  of  which  are  new  and 
the  remaining  810  are  resharpened. 
An  experienced  operator  sharpens  and 
gages  200  bits  per  shift. 

New  sharpening  wheels,  which  are 
12  in.  in  diameter,  are  worn  to  ap¬ 
proximately  8  in.  in  diameter  and 
then  transferred  to  the  other  side  of 
the  machine  for  use  on  gaging.  The 
average  number  of  bits  sharpened  per 
wheel  is  630.  The  average  number 
ground  for  each  new  gaging  wheel 
purchased  is  1,010,  which  corresponds 
to  one  gaging  wheel  purchased  for 
each  1.6  sharpening  wheels.  Gaging 
wheels  are  run  until  the  diameter  is 
reduced  to  6  in. 

All  new  bits  purchased  have  a  gage 
of  2f  in.  Bits  are  rehardened  when  this 
gage  is  reduced  to  2^  in.  This  work 
is  done  in  the  shops  at  tke  New  Bruns¬ 
wick  shaft,  where  a  homemade  elec¬ 
tric  muffle  furnace  has  a  capacity  of 
80  bits  per  hour.  The  temperature, 
as  indicated  by  a  pyrometer,  is  main¬ 
tained  at  1,370  deg.  F.  The  bits  are 
removed  from  the  furnace  with  tongs. 


two  at  a  time,  and  are  quenched  with 
a  quarter-inch  submergence  in  a  rising 
current  of  cold  water. 

At  the  Brunswick  shop  there  are 
four  bit-grinding  machines.  Sharp¬ 
ened  bits  are  sorted  into  bins  with  an 
average  gage  differential  of  i  in.  Gage 
testing  is  done  by  means  of  accurately 
spaced  parallel  angle  irons  secured  to 
the  face  of  the  bins. 

Bit-carrying  racks  with  a  capacity 
of  35  new  bits  are  provided  for  the 
miners,  who  obtain  their  sharp  bits 
at  the  several  sharpening  shops  at  the 
beginning  of  the  shift  and  return  them 
to  these  shops  at  the  close  of  the  shift. 

In  reconditioning  rods  the  bit  end 
is  forged  at  an  estimated  1,800  deg.  F., 
annealed  in  sea  sand,  and  threaded  in 
the  rock-drill-rod  threading  machine. 
It  is  sprinkled  with  a  surface-harden¬ 
ing  powder  and  reheated  through  a 
length  of  5  in.  to  1,475  deg.  F.  and 
quenched  in  oil.  The  shank  end  is 
given  the  same  treatment,  except  that 
there  is  a  2-in.  overlap  on  the  quench¬ 
ing  heat  and  no  surface-hardening 
powder  is  used.  One  man  reconditions 
all  rods.  The  life  of  one  set  of  dies 
in  the  threading  machine  is  225  rods. 

Table  XIV  and  Table  XV  show  the 
details  of  the  cost  of  drilling  with  de¬ 
tachable  bits  and  with  conventional 
bits. 


Table  XIV — Drilling  Costs  With  Detachable  Bits, 
Idaho-Maryland  Mines 


Xew  bits  (7  uses) .  • . 

Regrinding  bits  (plus  sorting  and  issuing) : 

Labor  . 

Sharpening  wheels  . . 

Gaging  wheels  . 

Hardening  bits,  labor . .  . 

Fabricating  new  rods : 

Labor  .  . 

Steel  . . 

Reconditioning  rods : 

Labor  . . 

Steel  loss  .  . .  . 

General  shop  expense : 

Electric  power,  fuel,  repairs,  tempering 
oil.  tools,  dies,  miscellaneous  supplies 
Nipping  (transportation  of  rods  esti¬ 
mated)  . .  . 


Unit 
Cost 
$0  .31 
0  0401 
0  02.=5O 
0  0114 
0  0037 
0  01.33 

0  12.50 
3  00 

0  062.5 
0  304 


Subtotal,  bit  and  rod  costs. 


Operating  rock  drills : 

Drill  runner . 

Compressed  air  . 

Machine-drili  repairs 
Mine  pipelines  . 


Total  operating 
vision) . 


(exclusive  of  super- 


Cost 
per  Bit 
Dulled 
$0  044.5 
0  0344 


0  0010 
0  0030 


0  0110 


0  0003 
0  0979 


Table  XV — Drilling  Costs  With  Conventional  Bits, 
Idoho-Morylond  Mines 

Cost  per  Bit 
Sharpened 

Sharpening  . . .  . .  ....  $0  0444 

Steel  replacement  . . .  0  0443 

Fuel  oil  and  miscellaneous  shop  supplies  .  0  00.50 

Nipping  and  transportation  of  drill  steel .  0  0363 


Cost 
per  Foot 
Drilled 
10  0182 
0  0140 


0.0008 
0  0012 

0  004.5 


0  0001 

0  0399 
0.1678 

0  1216 
0  0163 
0  0108 
0  0192 


0  2077 


Cost  per  Foot 
of  Hole  Drilled 


Total 


0  1300 


(a)0  0607 


(o)  No  figures  available  for  repairs  to  shop  equipment  or  operating  rock  drills. 
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Beneficiation  of  Spodumene  by 
Decrepitation 


ONE  of  the  lithium  minerals 
most  widespread  in  the 
earth’s  surface  is  spodu¬ 
mene  (Li.0-Al203-4Si02),  a 
lithium-aluminum  silicate.  For  some 
time,  deposits  of  this  mineral  were 
known  to  exist  in  the  Black  Hills  of 
South  Dakota,  but  it  was  only  re¬ 
cently  that  Frank  Hess  pointed  out 
the  great  magnitude  of  the  low-grade 
deposits  in  North  Carolina,  in  Engi¬ 
neering  and  Mining  Journal,  Vol.  1.37, 
p.  .339. 

The  common  gangue  minerals  found 
with  spodumene  are  feldspars  and 
quartz,  with  minor  amounts  of  mica. 
On  that  account,  the  more  common 
spodumene  “ore”  carries  only  2  to  4 
per  cent  lithia.  The  first  form  of 
treatment  attempted  by  the  Bureau  of 
Mines  in  concentration  was  gravity 
separation  by  jigs  and  tables.  The 
gangue  minerals  that  occur  with 
spodumene  average  2.6  to  2.7  in  spe¬ 
cific  gravity,  as  compared  to  3.15  for 
spodumene.  However,  spodumene 
breaks  into  “woody”  slivers  and  long 
needles,  who.se  shape  largely  nullifies 
their  extra  specific  gravity.  The  re¬ 
sult  is  a  poor  extraction  if  a  good 
grade  of  concentrate  is  to  be  obtained. 
Details  of  this  work  are  to  appear  in 
a  separate  report  However,  during 
work  on  extraction  of  lithium  com¬ 
pounds  from  spodumene  it  was  noticed 
that  a  calcined  spodumene  was  weak 
and  chalky,  so  that  it  could  be  rubbed 
to  powder  easily  in  the  presence  of 
the  more  granular  gangue  minerals. 
Investigation  of  this  effect  resulted  in 
the  decrepitation  process  herewith 
described. 

Alpha  and  Beta  Modifications 

Spodumene  is  known  in  two  crys¬ 
talline  modifications,  alpha  and  beta. 
The  alpha  variety  has  a  density  of 
3.1.5,  and  the  beta  has  a  den.sity  of  2.4, 
Only  alpha  spodumene  is  found  in 
nature.  In  the  laboratory,  crystalliza¬ 
tion  from  high-temperature  melts  re¬ 
sults  in  the  formation  of  the  beta 
variety;  the  alpha  form  probably  may 
be  obtained  by  hydrothermal  synthesis 
at  lower  temperatures.  Alpha  spodu¬ 
mene  changes  to  beta  spodumene  at 
high  temperatures.  Investigators  do 
not  agree  as  to  the  temi>erature  at 
which  the  transformation  takes  place. 
However,  all  the  values  given  are  in¬ 
cluded  in  the  interval  between  800  deg. 
and  1,000  deg.  The  beneficiation  de¬ 
scribed  in  this  report  is  based  on  the 
fact  that  it  was  found  that  the  beta 
spodumene  formed  by  heating  the 


natural  alpha  spodumene  at  1,100  deg. 
C.  was  soft  and  pulverulent,  whereas 
the  quartz  and  feldspar  gangue  re¬ 
mained  relatively  hard  and  ma.ssive. 
The  spodumene  ultimately  is  concen¬ 
trated  by  a  particle-size  separation. 
The  procedure  for  the  beneficiation  of 
spodumene  ore,  therefore,  consists  of 
three  steps,  namely:  1.  Formation  of 
the  pulverulent  beta  spodumene  by 
heating.  2.  Selectively  grinding  the 
pulverulent  beta  spodumene,  leaving 
the  quartz  and  feldspar  unchanged. 
3.  Concentration  of  the  spodumene  by 
a  particle-size  separation. 

Beta  Spodumene  Formation 

Experiments  have  shown  that  heat¬ 
ing  at  850  deg.,  9,50  deg.,  and  1,000 
deg.  C.  for  60  minutes  causes  no  de¬ 
crepitation  or  apparent  formation  of 
pul\’'erulent  beta  spodumene.  Heating 
for  ,30  minutes  at  1,050  deg.  C.  is  just 
about  sufficient  for  the  proper  decrepi¬ 
tation  of  a  25-gram  crucible  charge  of 
a  — 10-1-65-mesh  sample  of  ore.  Too 
high  a  temperature  cannot  be  used, 
since  spodumene  melts  above  1,275 
deg.  C.  Beta  spodumene  has  a  dif¬ 
ferent  appearance  from  the  original 
alpha  form.  The  final  material  is  of 
a  “cauliflower”  appearance,  is  much 
whiter  and  chalkier,  and  looks  as 
though  it  would  fall  to  pieces  if  gently 
rubbed  with  the  fingers — which  it  does. 

Because  the  concentration  of  the 
spodumene  is  attained  by  a  particle- 
size  separation,  it  is  necessary  to  pro¬ 
vide  for  proper  pulverization  of  the 
beta  spodumene.  The  pulverization 
should  be  selective  and  should  not  be 
intense  enough  to  affect  the  quartz 
and  feld.spar,  A  gentle  mulling  action, 
just  sufficient  to  crumble  the  beta 
spodumene,  is  what  it  needed. 

Grinding  preliminary  to  the  decrepi¬ 
tation  of  the  spodumene  ore  is  detri¬ 
mental  to  the  process,  since  the  quartz 
and  feldspar  should  be  kept  massive 
and  any  decrease  in  particle  size  that 
does  occur  should  be  with  the  beta 
spodumene. 

Properly  decrepitated  lumps  of 
spmdumene  ore  can  be  rubbed  through 
a  sieve  by  hand  with  a  fair  recovery 
of  beta  spodumene  dust  and  elimina¬ 
tion  of  most  of  the  gangue.  Repeated 
passes  over  vibrating  screens,  there¬ 
fore,  are  likely  to  effect  an  acceptible 
degree  of  separation.  If  a  pebble  mill 
is  used  it  is  likely  that  no  grinding 
media  need  be  added,  as  the  ore  will 
rub  itself  until  beta  spodumene  is  de¬ 
tached  as  dust.  Introduction  of  blocks 
of  wood  instead  of  pebbles  promises  to 


provide  abrading  surfaces  without  un¬ 
duly  increasing  crushing  or  rubbing 
intensity. 

Impact  grinding,  or  grinding  in 
which  particles  are  impacted  against 
each  other  or  against  a  stationary 
plate  after  they  have  attained  sufficient 
velocity  in  a  gas  stream,  is  another 
method  of  differential  grinding.  In 
this  method  each  particle  is  more  uni¬ 
formly  treated  and  the  intensity  of 
the  treatment  applied  is  easily  con¬ 
trolled. 

The  experiments  described  are  only 
on  a  .small  laboratory  scale.  It  is 
necessary  to  discuss  the  conditions  that 
must  be  met  in  converting  them  to  a 
larger  scale.  The  inversion  or  decrepi¬ 
tation  to  form  beta  spodumene  is  best 
done  at  1,0.50  deg.  to  1,200  deg.  C. 
Any  crude  shaft  kiln,  as  commonly 
used  for  lime  burning,  is  likely  to 
prove  satisfactory  for  decrepitation, 
provided  tbe  ash  from  solid  fuels  does 
not  amount  to  too  great  a  quantity. 
.\n  oil-  or  gas-fired  kiln  wmuld  be 
more  advisable  to  avoid  dilution  of  the 
spodumene  concentrate  with  ash. 
Wood  burning  would  be  acceptable  and 
is  likely  to  be  used  in  the  early  stages 
of  development  of  such  an  industry, 
because  the  lithium  products  industry’ 
is  too  small  at  present  to  justify  the 
use  of  many  kilns.  Rotary  kilns  also 
could  be  used,  provided  the  attrition 
of  ore  particles  on  each  other  could  be 
adjusted  properly. 

Summary 

A  simple  inexpensive  method  of 
beneficiating  spodumene  ores  is  de- 
•scribed,  which  is  based  on  thermal 
transformation  of  ordinary  or  alpha 
spodumene  into  the  weak  pulveru’ent 
beta  form,  followed  by  gentle  mulling 
and  screening  or  classification.  With 
ores  carrying  3  or  more  per  cent  lithia, 
it  is  po.ssible  to  obtain  better  than  a 
90  per  cent  extraction,  with  a  concen¬ 
trate  containing  over  6  per  cent  LUO 
out  of  a  possible  7  per  cent  in  the 
available  mineral.  Recoveries  are 
poorer  on  the  lower-grade  ores.  One 
of  the  ores  treated  consisted  of  fine 
quartz  and  spodumene  crystals,  but, 
nevertheless,  it  was  separable  by  this 
method.  Ores  from  a  variety  of 
sources  in  both  South  Dakota  and 
North  Carolina  have  been  tested.  Tin 
contents  of  these  ores  remain  in  the 
separated  gangue  and  are  rejected 
from  the  beta  spodumene  concentrate. 

Fixcerpted  from  R.  I.  3336,  United 
States  Bureau  of  Mines,  from  report 
by  Foster  Frass  and  Oliver  C.  Ralston. 
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